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(54) PHOTOCATALYTICALLY FUNCTIONAL LAMINATED FILM AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photocatalyst functional film having 
a photocata lytic function layer excellent in transparency or strength and 
useful for long-term outdoor use as an agricultural film or a window protective 
film. 

SOLUTION: In a photocatalytically functional laminated film, a photocatalytic 
function layer comprising a compsn. containing titanium oxide with a mean 
particle size of 0.001-0.5 \im and a hydrolysate of a hydrolyzable silicon 
compd. represented by formula (wherein n is an integer of 0-8 and X1, X2, X3 
and X4 are a halogen atom or a 1-8C alkoxy group and may be same or 
different) is provided on at least the single surface of a base material film. In 
this case, a glass plate is bonded to the surface opposite to the surface of 
the photocatalytic function layer of the laminated film and the haze change of : ; : 

the photocatalytic function layer after the surface of this layer irradiated with *k ™ 
light for 1,000 hr by a sunshine weather meter is set to below 4%. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the laminated film which prepared the photocatalyst stratum functionate which consists of a constituent containing 
the hydrolyzate of a hydrolysis nature silicon compound expressed with the titanic-acid ghost of 0.001-0.5 micrometers of mean 
diameters, and the following type (1) to at least one side of a base material film. The photocatalyst functionality laminated film 
characterized by the haze change after irradiating a beam of light to a glass plate with a sunshine weather meter in a field opposite 
to the photocatalyst functional stratification plane of this laminated film for 1000 hours at lamination and its photocatalyst 
functional stratification plane being less than 4%. 
[Formula 1] 

x 1 



X s - (-S 1 -o-) 



- (1) 



(n expresses the integer of 0-8 among a formula (1), and X1, X2, X3, and X4 express the alkoxy group of a halogen atom or carbon 
numbers 1-8, respectively.) however, X1. X2, X3, and X4 are mutually the same — or you may differ. 

[Claim 2] The photocatalyst functionality laminated film according to claim 1 whose base material film is biaxial orientation polyester 
film. 

[Claim 3] The photocatalyst functionality laminated film according to claim 2 whose biaxial orientation polyester film is a biaxial 
orientation polyethylene terephthalate film or biaxial orientation polyethylene -2, and 6-naphthalate film. 

[Claim 4] The photocatalyst functionality laminated film according to claim 1 to 3 which prepared the primer layer which consists of 
a constituent which uses as a principal component the water solution or water dispersing element of at least one kind of resin 
chosen from polyurethane resin, polyester resin, acrylic resin, acrylic resin, and vinyl system resin denaturation polyester resin, or a 
silane coupling agent between a base material film and the photocatalyst stratum functionale. 

[Claim 5] The laminated film according to claim 4 which prepared the layer which consists of hydrolyzate of a hydrolysis nature 

silicon compound expressed with a formula (1) between a primer layer and the photocatalyst stratum functionale. 

[Claim 6] The photocatalyst functionality laminated film according to claim 1 to 5 with which a base material film has weatherability. 

[Claim 7] The photocatalyst functionality laminated film according to claim 6 with which a base material film contains an ultraviolet 
absorption nature compound. 

[Claim 8] The photocatalyst functionality laminated film according to claim 7 whose ultraviolet absorption nature compound is the 
benzophenone derivative expressed with a formula (2) or a formula (3). 
[Formula 2] 

R 2 O QH OH O R? 




R* O O R 8 



C2) 



(R1 and R2 express a hydrogen atom or the alkyl group of carbon numbers 1-18. an alkoxy group, or a hydroxyl group among a 
formula (2), respectively.) however, R1 and R2 are mutually the same — or you may differ. R3-R10 express a hydrogen atom or a 
hydrocarbon group, respectively, however, R3-R10 are mutually the same — or you may differ. 
[Formula 3] 

O OH o O OH O R 2 




HN 



NH 




(3) 



(R1 and R2 express a hydrogen atom or the alkyl group of carbon numbers 1-18, an alkoxy group, or a hydroxyl group among a 
formula (3), respectively.) however, R1 and R2 are mutually the same — or you may differ. 

[Claim 9] Biaxial orientation polyester film is used as a base material film. Polyurethane resin, At least one kind of resin chosen 




from polyester resin, acrylic resin, acrylic resin, and vinyl system resin denaturation polyester resin, Or the coating liquid containing 
the constituent which uses the water solution or water dispersing element of a silane coupling agent as a principal component After 
applying at least to one side of the base material film before completion of orientation crystallization, A primer layer is prepared by 
giving desiccation, extension, and heat setting. The manufacture approach of the photocatalyst functionality laminated film 
characterized by preparing the photocatalyst stratum functionale which consists of a constituent containing the hydrolyzate of a 
hydrolysis nature silicon compound expressed with the titanic-acid ghost of 0.001-0.5 micrometers of mean diameters, and a 
formula (1) on this primer layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in transparency, reinforcement, etc. of the photocatalyst stratum functionale in 
more detail about a photocatalyst functionality laminated film and its manufacture approach about the laminated film which 
prepared the titanic-acid ghost content layer used as a photooxidation catalyst, and its manufacturing method, and relates to a 
photocatalyst functionality laminated film useful for the application used on the prolonged outdoors, such as a film for agriculture, 
and a protection film for apertures, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Itself is an optical semi-conductor, if light with the energy more than the band gap, for example, 
ultraviolet rays, can be irradiated, an electron will excite a titanic-acid ghost to a conduction band, and an electron hole (hole) will 
produce it in a valence band. The photocatalyst activity that the oxidation reduction operation based on the electronic transition 
produced by this excitation electron and electron hole decomposes the nearby matter is known. Moreover, the phenomenon of the 
so-called "super-hydrophilization" by many hydroxyl groups by which it is said to the excited titanic-acid ghost front face that it 
originates in the water which carried out adsorption association arising is indicated by JP,2756474,B. Then, the attempt which uses 
such photocatalyst activity for industry is performed variously. 

[0003] furthermore, to JP,2756474,B. as effectiveness acquired with such photocatalyst activity The antifog effectiveness on the 
front face of a base material by super-hydrophilization, and antisticking of oily dirt according to a super-hydrophilic property again, 
The so-called "self-cleaning effectiveness" etc. is mentioned. As use to the industry of such effectiveness [ say / the easy 
cleaning of aquosity dirt and photocatalyst disassembly of the dirt which remained after washing further ] The application of which 
maintenance of the transparency by antifog and antifouling of the surface protection of the house for agriculture, tentorium, and an 
aperture etc. is required is indicated. 

[0004] Many approaches are tried as an approach of making the photocatalyst functionality layer by the titanic-acid ghost with this 
photocatalyst activity forming in various base material front faces. For example, the method (JP,8-164334,A) of making it adhere to 
a base material front face, using as a binder the constituent which consists titanic-acid ghost powder of hydrolyzate of a hydrolysis 
nature silicon compound is learned as a simple and effective approach, however , while the hydrolyzate of a hydrolysis nature 
silicon compound form a firm inorganic binder coat by the polycondensation reaction . it be difficult for this approach to control the 
polymerization chain length and the degree of cross linking of this polycondensation reaction , the case where you be make to 
generate the target coat which fully carried out the polycondensation in unsuitable manufacture conditions arise , and it have the 
problem which cause trouble to the transparency of a coat etc. as that result . 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves this problem, is excellent in transparency, 
reinforcement, etc. of the photocatalyst stratum functionale. and is to provide with a useful photocatalyst functionality laminated 
film and its manufacture approach the application used on the prolonged outdoors, such as a film for agriculture, and a protection 
film for apertures. 
[0006] 

[Means for Solving the Problem] This invention consists of the following two configurations. 

1. It is Laminated Film Which Prepared Photocatalyst Stratum Functionale Which Consists of a Constituent Containing Hydrolyzate 
of Hydrolysis Nature Silicon Compound Expressed with Titanic-Acid Ghost of 0.001-0.5 Micrometers of Mean Diameters, and the 
Following Type (1) to at Least One Side of Base Material Film. The photocatalyst functionality laminated film characterized by the 
haze change after irradiating a beam of light to a glass plate with a sunshine weather meter in a field opposite to the photocatalyst 
functional stratification plane of this laminated film for 1000 hours at lamination and its photocatalyst functional stratification plane 
being less than 4%. 
[0007] 
[Formula 4] 

X 1 
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X 2 - (-S i -O-) n -S iX 4 8 - (1) 
I 
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(n expresses the integer of 0-8 among a formula (1). and X1, X2, X3, and X4 express the alkoxy group of a halogen atom or carbon 
numbers 1-8, respectively.) however, X1, X2, X3. and X4 are mutually the same — or you may differ. 

[0008] Biaxial Orientation Polyester Film is Used as a Base Material Film. 2. Polyurethane Resin. At least one kind of resin chosen 
from polyester resin, acrylic resin, acrylic resin, and vinyl system resin denaturation polyester resin, Or the coating liquid containing 
the constituent which uses the water solution or water dispersing element of a silane coupling agent as a principal component After 
applying at least to one side of the base material film before completion of orientation crystallization, A primer layer is prepared by 




giving desiccation, extension, and heat setting. The manufacture approach of the photocatalyst functionality laminated film 
characterized by preparing the photocatalyst stratum functional which consists of a constituent containing the hydrolyzate of a 
hydrolysis nature silicon compound expressed with the titanic-acid ghost of 0.001-0.5 micrometers of mean diameters, and a' 
formula (1) on this primer layer. Hereafter, this invention is explained to a detail. 

[0009] The photocatalyst functionality laminated film of [weatherability haze change of laminated film] this invention is 
characterized by the haze change after irradiating a beam of light to a glass plate with a sunshine weather meter in a field opposite 
to a photocatalyst functional stratification plane for 1000 hours at lamination and its photocatalyst functional stratification plane 
being less than 4%. The film with which this haze change becomes 4% or more is not desirable in order not to bear use as industrial 
materials of the application used outdoors for a long period of time since it is thought that degradation of the crazing of the 
photocatalyst stratum-functional e coat mentioned later or a base material film etc. is the cause and trouble may be caused to the 
transparency of this laminated film, the mechanical strength of a coat and/or a base material film, etc. In addition, the above- 
mentioned haze change evaluation is carried out according to JIS-K~6783b. 

[0010] What passes through a process which is processed for less than 200 hours 10 minutes or more at the temperature of less 
than 250 degrees C beyond a room temperature after the photocatalyst functional stratification, for example as the manufacture 
approach of a laminated film which makes this haze change less than 4% is desirable. By this heat-treatment, the polycondensation 
reaction of the binder coat of the photocatalyst stratum functionale will become perfect, it is firm and a coat with high 
transparency generates. When not performing this processing, the residual reaction of a non-completed polycondensation reaction 
photocatalyst stratum-functionale binder coat is promoted by cruel environments, such as an outdoor use, cause the transparency 
fall of the film resulting from crocodiling (crazing) by contraction of a coat, or a laminated film is made to produce curl by 
contraction of a coat similarly, and use may not be borne as industrial materials. 

[0011] As for the above-mentioned processing temperature, it is desirable that it is under the glass transition temperature of a 
base material beyond a room temperature especially because of transparency fall prevention of the laminated film by smoothness 
maintenance of a laminated film and the low-molecular-weight object deposit in a base material film. Moreover, if the above- 
mentioned processing time is less than 100 hours for 1 hour or more, it is still more desirable. 

[0012] In addition, in this invention, it considers as the processing time of heat-treatment among the total processing time with 
time amount while processing temperature is in above-mentioned within the limits, and the time amount by which temperature is 
equivalent to a temperature up, a temperature fall, etc. outside the above-mentioned range is not included. 
[0013] Although not limited especially about the method of performing the above-mentioned heat-treatment, after making the 
photocatalyst stratum functionale form by approaches, such as coating, it is very good in the approach of heating anew what was 
once rolled round in the shape of a roll with the shape of a roll, and the approach of processing by leading to heating apparatus, 
with the in-process transit of the film carried out may be taken. Moreover, after cutting out this laminated film in desired size, you 
may heat-treat by the sheet. 

[0014] Furthermore, it may not be limited about the heating approach, either, but thermostats, such as a well-known hot blast 
circuit system, may be used, and the approach of carrying out the temperature up of a film and/or the coat layer using 
electromagnetic waves, such as ultraviolet radiation, the light, infrared light, and microwave, or a supersonic wave may be taken. 
[0015] As a base material film in [base material film] this invention Polyester, such as the various things known, for example, 
polyethylene terephthalate, and polyethylene -2, 6-naphthalate, Polyolefines. such as polyethylene and polypropylene, aliphatic 
series / half-aromatic series / all aromatic polyamide, Polyimide, a polycarbonate, a polyphenylene sulfide, polysulfone, In polymers, 
such as fluororesins, such as polytetrafiuoro ethylene and an ethylene-tetrafluoroethylene copolymer, biaxial stretching, the film 
obtained by carrying out uniaxial stretching, or the film which can be obtained without extending is mentioned. In these, since 
biaxial-stretching polyester film is widely used also for applications [ excel in a mechanical property, thermal resistance, chemical 
resistance, etc., and are used as a magnetic tape, a photographic film, an electrical insulation material, a metallizing film, a film for a 
package, etc., and also ] used outdoors for a long period of time, such as a house for agriculture, tentorium, and a surface- 
protection film of an aperture, it is desirable. 

[0016] the crystalline line manufactured with the above-mentioned polyester from an aromatic series dibasic acid or its ester 
plasticity derivative, diol, or its ester plasticity derivative — it is saturated polyester, and polyethylene terephthalate, polypropylene 
terephthalate. polybutylene terephthalate, polyethylene -2. 6-naphthalate, Pori (1, 4-cyclo hexylene dimethylene terephthalate), etc. 
are illustrated preferably, and, specifically, polyethylene terephthalate. polyethylene -2, and 6-naphthalate are illustrated especially 
preferably. 

[0017] Moreover, a part of acid component and/or diol component may be the copolymer permuted by other components, and a 
mixture with a polyalkylene glycol or other resin. 

[0018] Furthermore, various additives can also be blended with the above-mentioned polyester. For example, sodium 
dodecylbenzenesulfonate etc. can be made to contain as an antistatic agent. 

[0019] As for the base material film in this invention, it is desirable to have weatherability. The method of making the component 
which constitutes a base material film contain an ultraviolet absorption nature compound as a means to give weatherability to a 
base material film is desirable. As an ultraviolet absorption nature compound, the benzophenone derivative expressed with a formula 
(2) or a formula (3) is still more desirable. 
[0020] 
[Formula 5] 

R 2 O OH OH O R* 




[0021] (R1 and R2 express a hydrogen atom or the alkyl group of carbon numbers 1-18. an alkoxy group, or a hydroxyl group among 
a formula (2), respectively.) however, R1 and R2 are mutually the same — or you may differ. R3-R10 express a hydrogen atom or a 
hydrocarbon group, respectively, however. R3-R10 are mutually the same — or you may differ. 
[0022] 



[Formula 6] 
R 2 




- (3) 

[0023] (R1 and R2 express a hydrogen atom or the alkyl group of carbon numbers 1-18, an alkoxy group, or a hydroxyl group among 
a formula (3), respectively.) however, R1 and R2 are mutually the same — or you may differ. 

[0024] The content in the base material film of the above-mentioned ultraviolet absorption nature compound has it, in order that 
that they are 0.1 - 5 % of the weight and further 0.2 - 3 % of the weight may prevent degradation of the mechanical property 
resulting from the weatherproof fall of the polyester film by lack of an ultraviolet absorption nature compound, and the polyester 
polymerization-degree fall by the excess of an ultraviolet absorption nature compound. [ desirable ] 

[0025] Although especially the addition approach into the base material film of the above-mentioned ultraviolet absorption nature 
compound is not limited, ****** to the inside of the resin in the melting process before film film production is desirable also in the 
semantics which can mention ****** to the inside of the resin in a polyester polymerization process and the melting process 
before film film production, sinking in to a biaxially oriented film, etc., and prevents especially a polyester polymerization- degree fall 
in the case of polyester film, for example. ****** of the ultraviolet absorption nature compound in that case can be performed by 
the direct addition method of these compound fine particles, the masterbatch method, etc. 

[0026] The base material film in this invention can be manufactured by the approach learned from the former. For example, in the 
case of biaxial orientation polyester film, it can fuse after drying the above-mentioned polyester, it can extrude and cool from dies 
(for example, a T die, I die, etc.) to cooling drum lifting, and can consider as an unstretched film, this unstretched film can be 
extended to 2 shaft orientations, and it can manufacture by carrying out heat setting further. The thickness of a film has desirable 
5-250 micrometers. Although the film which does not contain lubricant as polyester film is desirable in respect of transparency and 
surface surface smoothness, you may be the film which made the organic particle like **** non-subtlety particles, such as 
lubricant, for example, a calcium carbonate, a kaolin, and a silica, the deposit particle of catalyst residue and/or silicone, and a 
polystyrene bridge formation object etc. contain for surface roughness control. Moreover, an additive, for example, a stabilizer, a 
color, a flame retarder, etc. can be made to contain by request in the polyester film of this invention. 

[0027] The laminated film of [primer layer] this invention between a base material film and the photocatalyst stratum functionale At 
least one kind of resin chosen from polyurethane resin, polyester resin, acrylic resin, acrylic resin, and vinyl system resin 
denaturation polyester resin, Or in order that preparing the primer layer which consists of a constituent which uses the water 
solution or water dispersing element of a silane coupling agent as a principal component may raise an adhesive property with the 
photocatalyst activity stratum functionale, are desirable. Especially when polyester film is used for a base material film After 
applying at least to one side of the polyester film before completion of orientation crystallization, since it can manufacture in the 
clean ambient atmosphere in which preparing a primer layer by giving desiccation, extension, and heat setting does not involve **. 
dust, etc., it is desirable. 

[0028] With polyester film before crystal orientation is completed here The unstretched film which carried out thermofusion of the 
polyester, was made to carry out quenching solidification as it is, and was made with the shape of a film, The uniaxial stretched film 
which carries out orientation of the unstretched film to either a lengthwise direction (longitudinal direction) or a longitudinal 
direction (cross direction), What furthermore carries out low scale-factor extension orientation in the two directions of a lengthwise 
direction and a longitudinal direction (biaxially oriented film before making a lengthwise direction or a longitudinal direction re- 
extend finally and making orientation crystallization complete) is included. 

[0029] As polyurethane resin used as a primer layer, the following solves as a component which constitutes it, and a multiple- 
valued hydroxy compound, a multiple-valued isocyanate compound, a chain length extension agent, a cross linking agent, etc. can 
be illustrated. That is. as a multiple-valued hydroxy compound, the polyethers like polyoxy ethylene glycol, a polyoxypropylene 
glycol, and polyoxy tetramethylene glycol, a polyethylene horse mackerel peat, a polyethylene-butylene horse mackerel peat, the 
polyester like the poly caprolactone, polycarbonates, acrylic polyol, castor oil, etc. can be used. As a multiple-valued isocyanate 
compound, - diphenylmethane diisocyanate, hexamethylene dHsocyanate, xylylene diisocyanate, and tolylene diisocyanate, 
phenylene diisocyanate, 4, and 4 '4, 4'-dicyclohexylmethane diisocyanate, isophorone diisocyanate, etc. can be used. As an example 
of a chain length extension agent or a cross linking agent, - diamino diphenylmethane, and ethylene glycol, propylene glycol, 
diethylene-glycol, trimethylol propane, hydrazine, ethylenediamine, diethylenetriamine, and ethylenediamine-sodium acrylate addition 
product, 4, and 4 '4, 4'-diaminohexylmethane, water, etc. can be used. Out of these compounds, one or more are chosen suitably, 
respectively and polyurethane system resin is compounded by the polycondensation-crosslinking reaction of a conventional 
method. 

[0030] As polyester resin used as a primer layer, the following multiple-valued carboxylic acids and a multiple-valued hydroxy 
compound can be illustrated as a component which constitutes it. As a multiple-valued carboxylic acid, namely, a terephthalic acid, 
isophthalic acid, Alt.phthalic-acid. 4, and 4'-diphenyl dicarboxylic acid, 2, 5-naphthalene dicarboxylic acid, 2, 6-naphthalene 
dicarboxylic acid, 1, 4-cyclohexane dicarboxylic acid, 2-potassium sulfo terephthalic acid, 5-sodium sulfoisophtharate, An adipic 
acid, an azelaic acid, a sebacic acid, dodecane dicarboxylic acid, a glutaric acid, A succinic acid, trimellitic acid, trimesic acid, 
trimellitic anhydride, phthalic anhydride, Para-hydroxybenzoic-acid and trimellitic acid mono-potassium salt, those ester plasticity 
derivatives, etc. can be used. As a multiple-valued hydroxy compound Ethylene glycol. 1, 2-propylene glycol, 1, 3-propylene glycol, 
1,4-butanediol. 1 ,6-hexanediol, 2-methyl-1,5-pentanediol, Neopentyl glycol. 1, 4-cyclohexane dimethanol, p-xylylene glycol, A 
bisphenol A-ethylene glycol addition product, bisphenol A -1, 2-propylene glycol addition product, A diethylene glycol, triethylene 
glycol, a polyethylene glycol, A polypropylene glycol, a polytetramethylene glycol, a polytetra methylene oxide glycol. Dimethylol 
propionic acid, a glycerol, trimethylol propane, dimethylol ethyl sulfonic-acid sodium, a dimethylol-propionic-acid potassium, etc. can 
be used. One or more sorts are chosen from these multiple-valued carboxylic acids to one or more sorts and a multiple-valued 
hydroxy compound, and polyester resin is compounded by the polycondensation reaction of a conventional method. 
[0031] As acrylic resin used as a primer layer, what uses alkyl acrylate or alkyl methacrylate as main components is desirable, and 
the component concerned is the water solubility or water-dispersion resin containing 70-10 mol % of 30-90-mol vinyl monomer 




components which is %, and can copolymerize and has a functional group. Alkyl acrylate or alkyl methacrylate, and copolymerization 
are possible, and the vinyl monomer which has a functional group is a vinyl monomer which has a carboxyl group or its salt, an acid- 
anhydride radical, a sulfonic group or its salt, an amide group or the amide group formed into the ARUKI roll, the amino group (the 
permutation amino group is included), the amino groups which were formed into the ARUKI roll or those salts, a hydroxyl group, an 
epoxy group, etc. as a functional group. Especially a desirable thing is a vinyl monomer which has a carboxyl group or its salt, an 
acid -an hydride radical, and an epoxy group also in these. Two or more kinds of these functional groups may be contained in resin. 
As an example of the alkyl group of alkyl acrylate and alkyl methacrylate, a methyl group, an ethyl group, n-propyl group, an 
isopropyl group, n-butyl. an isobutyl radical, t-butyl, a 2-ethylhexyl radical, a lauryl radical, a stearyl radical, a cyclohexyl radical, 
etc. are mentioned. The following compounds which have functional groups, such as a reactant functional group, a self-cross-linking 
functional group, and a hydrophilic radical, can be used for the vinyl system monomer which has alkyl acrylate or alkyl methacrylate, 
and the functional group to copolymerize. As a compound which has a carboxyl group or its salt, and an acid-anhydride radical, a 
metal salt, ammonium salt, or a maleic anhydride with the sodium of an acrylic acid, a methacrylic acid, an itaconic acid, maleic 
acids, and these carboxylic acids etc. is mentioned. As a compound which has a sulfonic group or its salt, a metal salt with the 
sodium of a vinyl sulfonic acid, styrene sulfonic acids, and these sulfonic acids etc., ammonium salt, etc. are mentioned. As a 
compound which has an amide group or the amide group formed into the ARUKI roll, acrylamide, methacryl amide, N-methyl 
methacrylamide, methylol-ized acrylamide, methyloHzed methacrylamide, ureido vinyl ether, beta-ureido isobutyl vinyl ether, ureido 
ethyl acrylate, etc. are mentioned. What was formed into 4 class by what methylol-ized diethylamino ethyi vinyl ether, 2-aminoethyl 
vinyl ether, 3-aminopropyl vinyl ether, 2-amino butyl vinyl ether, dimethylaminoethyl methacrylate, dimethylaminoethyl vinyl ether, 
and those amino groups, alkyl halide, the dimethyl sulfate, the ape ton, etc. as a compound which has the amino group, the amino 
groups which were formed into the ARUKI roll, or those salts is mentioned. As a compound which has a hydroxyl group, beta- 
hydroxyethyl acrylate, beta-hydroxyethyl methacrylate, beta-hydroxypropyl acrylate. beta -hydroxy propyl methacrylate, beta- 
hydroxyethyl vinyl ether, 5-hydroxy pentyl vinyl ether, 6-hydroxy hexyl vinyl ether, Poly ethylene-glycol monoacrylate, polyethylene 
glycol monomethacrylate, Glycidyl acrylate, glycidyl methacrylate, etc. are mentioned as a compound with which polypropylene- 
glycol monoacrylate, polypropylene glycol monomethacrylate, etc. are mentioned and which has an epoxy group. In addition, vinyl 
isocyanate, allyl compound isocyanate, etc. are mentioned as a compound which has a functional group. Furthermore, olefins, such 
as ethylene, a propylene, a methyl pentene, a butadiene, styrene, and alpha methyl styrene, vinyl methyl ether and vinyl ethyl ether, 
vinyl trialkoxysilane, acrylonitrile, a methacrylonitrile, a vinylidene chloride, a vinyl chloride, vinylidene fluoride, tetrafiuoroethylene, 
vinyl acetate, etc. are mentioned as a vinyl system monomer compound. 

[0032] The acrylic resin and vinyl system resin denaturation polyester resin which are used as a primer layer are compoundable by 
carrying out the polymerization of acrylic resin and the vinyl system resin into the water solubility of polyester, or water-dispersion 
resin. As a component which constitutes this polyester, the ester plasticity derivative of the same multiple-valued carboxylic acid 
as the above-mentioned polyester resin, multiple-valued hydroxy compounds, and these compounds can be illustrated, and after 
choosing for or more one each component of every suitably, respectively and compounding polyester resin by the polycondensation 
reaction of a conventional method out of these compounds, it considers as water solubility or water-dispersion resin. As a 
component which constitutes acrylic resin and vinyl system resin, the same alkyl acrylate or alkyl methacrylate as the above- 
mentioned acrylic resin, and a vinyl system monomer compound can be used suitably. A thing with the molecular structure like the 
acrylic graft polyester indicated by JP.1 -165633.A as the water solubility of the acrylic resin of this invention and vinyl system 
resin denaturation polyester resin or water-dispersion resin is also contained. 

[0033] The silane coupling agent used as a primer layer is a compound expressed with a general formula YRSiX3. Here. Y is [ **** 
alkylene groups such as methylene, ethylene, and a propylene, and X of **** organic functional groups, such as a vinyl group an 
epoxy group, an amino group, and a sulfhydryl group, and R ] a **** hydrolysis radical and alkyl groups, such as a methoxy group 
and an ethoxy radical. As a concrete compound, vinyltriethoxysilane, vinyltrimetoxysilane, gamma-glycidoxypropyltrimetoxysilane, 
gamma-glycidoxypropylmethyldietoxysilane, N-beta(aminoethyl)-gamma-aminopropyl trim ethoxy si lane, N-beta(aminoethyl)-gamma- 
aminopropyl methyl dimethoxysilane, gamma-mercapto propyltrimethoxysilane, etc. can be mentioned, for example. As a desirable 
silane coupling agent, it is the silane coupling agent which has water solubility or water-dispersion. Although one or more are 
suitably used out of these compounds, respectively, choosing, especially the thing to do for the optimum dose concomitant use of 
the thing of combination to which a mutual functional group can react like an epoxy group content silane coupling agent and an 
amino-group content silane coupling agent is one of the desirable use gestalten in the semantics which raises the reinforcement of 
a primer layer. 

[0034] It is also one of the desirable use gestalten to use an alkaline inorganic particle together and to constitute a bridge 
formation primer layer with the above-mentioned silane coupling agent. As an alkaline inorganic particle used, although a ferrous- 
oxide sol, alumina sol, a tin-oxide sol, a zirconium dioxide sol, a silica sol, etc. can be mentioned, for example, especially alumina sol 
and a silica sol are desirable. The point which promotes the primary reaction nature (dimer-izing, trimer-izing, etc.) of a silane 
coupling agent above all to a silica sol is desirable. 

[0035] An alkaline inorganic particle has the good thing of the diameter of a granule with large surface area, and that [ its ] 1- 
150nm of further 2-100nm of whose mean particle diameter is 3-50nm especially is desirable. If mean particle diameter becomes 
larger than 150nm, surface area becomes small too much, and a reaction promotion operation of a silane coupling agent falls, and 
the front face of a bridge formation primer layer is not desirable at that of rough On the other hand, when mean particle 

diameter becomes smaller than 1nm, surface area is too large and reaction control of a silane coupling agent may become difficult. 
[0036] As for the amount of an alkaline inorganic particle, it is desirable that they are 1 - 50 % of the weight and further 2 - 20 % of 
the weight to the amount of a silane coupling agent. If this amount is less than 1 % of the weight, crosslinking reaction may not 
progress, but when 50 % of the weight of another side is exceeded, the stability of coating liquid may be missing, for example, 
precipitation may occur in coating liquid in a short time after addition of a non-subtlety particle. 

[0037] the primer coating liquid containing a silane coupling agent and an alkaline inorganic particle, especially aquosity coating 
liquid — the pH — 4.0-7.0 — it adjusts to 5.0-6.7 preferably. When this p becomes less than 4.0, the catalytic activity of a non- 
subtlety particle may be lost, when another side 7.0 is exceeded, coating liquid may become unstable, and precipitation may arise. 
[0038] Although organic acids, such as inorganic acids, such as a hydrochloric acid, a nitric acid, and a sulfuric acid, oxalic acid, 
formic acid, a citric acid, and an acetic acid, are used as an acid which adjusts this pH, especially an organic acid is desirable. 
[0039] Initial-complement addition can be carried out and surfactants, such as an anionic surface active agent, a cation mold 
surfactant, and the Nonion mold surface activity, can be used for this primer coating liquid, especially aquosity liquid. 
[0040] As this surfactant, the surface tension of coating liquid 50 or less dyne/cm, What can descend [ cm ] in 40 dynes /or less 




preferably, and promotes **** to polyester film and/or a weatherproof resin layer is desirable. For example, poiyoxyethylene alkyl 
ether, poiyoxyethylene alkyl phenyl ether. A polyoxyethylene-fatty-acid-ester sorbitan fatty acid ester, a glycerine fatty acid ester, 
fatty-acid metallic soap, alkyl sulfate, an alkyl sulfonate, alkyl sulfo succinate, the 4th class ammoniumchloride salt, an alkylamine 
hydrochloric acid, etc. can be mentioned. Furthermore, other additives, such as an antistatic agent, an ultraviolet ray absorbent, a 
pigment, organic or an inorganic filler, lubricant, and an antiblocking agent, are [ in / the range which does not vanish the 
effectiveness of this invention ] mixable. 

[0041] Although especially the solid content concentration of the coating liquid which forms a primer layer is not limited, it is 
usually 30 or less % of the weight, and its 10 or less % of the weight is still more desirable. 1-10g of coverage are desirable per [ it 
is running / 0.5~20g ] film one m2, and to a pan. 

[0042] As the method of application, the coating method of well-known arbitration is applicable, for example, independent in the kiss 
coat method, the Bath coat method, the die coat method, the reverse coat method, the offset gravure coat method, the MAIYA bar 
coat method, the gravure coat method, the roll brush method, a spray coating method, the Ayr knife coat method, the sinking-in 
method, the curtain coat method, etc. — or it is good to combine and apply. Moreover, a base material film front face may be 
activated using well-known approaches, such as corona discharge treatment, in order to raise the wettability to the base material 
film of coating liquid. 

[0043] Coating liquid is applied to the base material film before crystal orientation is completed preferably, and it dries and it is led 
to processes, such as extension and heat setting, for example, the vertical uniaxial stretched film which applied aquosity liquid is ted 
to a stenter — having — horizontal extension — and heat setting is carried out. In the meantime, it dries and heat bridge formation 
of the coating liquid is carried out if needed. 

[0044] Conditions, such as the orientation crystallization conditions of a base material film, for example, extension, and heat setting, 
can be performed on the conditions accumulated in this industry from the former. 

[0045] The primer layer in this invention has the adhesive property which did so the adhesive property which was excellent to the 
base material film, and was excellent also to the photocatalyst stratum functionale. 

[0046] The titanic-acid ghost used for [photocatalyst stratum-functional e] this invention shows a catalysis to the oxidation 
reduction of the organic substance by the exposure with specific energy of light, and what is called water titanium oxide besides a 
pure titanic-acid ghost, hydration titanium oxide, metatitanic acid, an alttitanic acid, and hydroxylation titanium is included. What is 

in a low hypo ic acid-ized condition from a titanium dioxide or this is used especially preferably. Any of an anatase mold, a rutile 

mold, and a FURUKKAITO mold are sufficient as the crystal mold of a titanium dioxide, and although these mixtures are sufficient 
again, especially an anatase mold is desirable. 

[0047] It is necessary to see the particle size from the strength of photocatalyst activity, and these titanic-acid ghosts need to be 
impalpable powder-like, and it needs to be 0.001-0.5 micrometers. Although this impalpable powder may be used as powder of 
dryness, in order to carry out homogeneity distribution with the silica binder guided from the below-mentioned hydrolysis nature 
silicon compound, considering as a dispersing element beforehand is desirable. Whether the titanic-acid ghost is distributed good in 
the constituent of this invention influences the photocatalyst function when forming a paint film greatly. 

[0048] A titanic-acid ghost is manufactured by various well-known approaches. For example, the approach of carrying out vapor 
phase oxidation of the approach of adding alkali and neutralizing under existence of a nuclear shaping kind, if needed, to titanium 
compounds, such as the approach of hydrolyzing titanium compounds, such as 1. sulfuric-acid titanyl, a titanium chloride, and an 
organic titanium compound, under existence of a nucleation kind if needed, 2. sulfuric-acid titanyl, a titanium chloride, and an 
organic titanium compound, 3. titanium chloride, the organic titanium compound, etc.. the method of calcinating the titanic-acid 
ghost obtained by the approach of 4. above 1 and 2, etc. are mentioned. Since especially the titanic-acid ghost obtained by said 
approach of 1 and 2 has the high photocatalyst function, it is desirable. In order to raise a photocatalyst function further, the 
complex of metallic oxides, such as metals, such as platinum, gold, silver, copper, palladium, a rhodium, and a ruthenium, ruthenium 
oxide, and nickel oxide, and these metals, and/or metallic compounds etc. may be adhered or covered on a titanic-acid ghost front 
face. 

[0049] These titanic-acid ghosts are used for them, distributing altitude to solvents, such as water. In order to carry out 
homogeneity distribution with solvents, such as water, without making the titanic-acid ghost used as an ultraflne particle condense 
secondarily, saving as acidity or alkalinity is desirable. When putting on the bottom of acidity, it is desirable pH 0.5-4 and to carry 
out to especially 1-3.5. The mixture of water besides water and alcohol may be used as a dispersion-medium object. 
[0050] As a hydrolysis nature silicon compound expressed with said formula (1) used by this invention, they are alkyl silicate, 
halogenation silicon, and these partial hydrolysates. Methyl, ethyl, isopropyl silicate, etc. are used as alkyl silicate. Each of these 
silicate has especially the desirable alkyl silicate condensate that is used in the form of the oligomer generated by the monomer or 
partial hydrolysis, and is expressed with general formula SinOn-1(OR)2n+2 (however, n 2-6R alkyl group of carbon numbers 1-4) as 
oligomer. As for these oligomer, mixture is also used. 

[0051] as the catalyst when carrying out partial hydrolysis — both an acid and alkali — although — it can be used. When a titanic- 
acid ghost dispersing element is acidity, the alkyl silicate hydrolyzed from the acid is desirable. As for the distributed solvent of 
hydrolysis liquid, the alcohol of 1-4 is used for water or a carbon number. Since ester, such as ethyl acetate, makes constituent 
liquid unstable, they are not desirable. Since the silicon compound used in this invention and its partial hydrolysate are used in 
order to combine a titanic-acid ghost, they call it a silica binder to below. 

[0052] Although it can be done suitably, if mixing with a titanic-acid ghost and a silica binder shows an example, it will hold the 
titanium-dioxide aquosity dispersion liquid of the specified quantity under acidity to 10-50-degree C solution temperature, and it 
carries out dropping addition, fixed-time-pouring the alkyl silicate or the partial hydrolysate which carried out weighing capacity to 
this. After dropping termination, it is made to react to the bottom of 1 - 5-hour churning, and constituent liquid is prepared. The 
hydrolysis catalyst of this may be added to coincidence in the case of alkyl silicate or partial hydrolysate addition, and hydrolysis 
may be advanced using the acid content which exists in titanium- dioxide dispersion liquid. When using the medium of an alcoholic 
system as a dispersion-medium object, the water / alcoholic mixing medium dispersion liquid of a titanium dioxide, and the liquid 
which hydrolyzed alkyl silicate or a partial hydrolysate 50 to 1500% in the alcoholic medium can be mixed under churning, and this 
constituent can also be obtained. 

[0053] In this invention, it computes with the amount of the water used with the rate of hydrolysis by making into 100% of rates of 
hydrolysis the case where it is used at a rate of two mols of water to one mol of alkyl silicate. When the partial hydrolysate of the 
form of general formula SinOn-1(OR)2n+2 was used, the case where it was used at a rate of n+1 mol of water to one mol of this 
condensation product was computed as 100% of rates of hydrolysis. 




[0054] As for the rate of the titanium in the constituent of this invention, and a silica, it is desirable to be referred to as 96 / 4 - 
30/70 by the weight ratio (Ti02/Si02) respectively converted into the titanium dioxide and the silicon dioxide. If the rate of a silica 
exceeds 70%, the photocatalyst function of a titanic-acid ghost will become small, and practicality will become scarce. As for "this, 
the rate of a wrap silica becomes large about a titanic-acid ghost particle front face. The bond strength of a base material and 
titanic-acid ghosts is not enough in the mixed percentage of a silica being 4% or less, and it drops out easily and is hard to use it by 
finger touch or vibration on the other hand industrially as a paint film. The still more desirable percentage of a silica is 10 - 50%. 
[0055] This photocatalyst stratum functionale is prepared in a primer side with the configuration which prepares at least one side of 
a base material film, and a primer layer. 

[0056] The constituent which constitutes the photocatalyst stratum functionale is applied to the field in which the primer layer of a 
base material film was prepared, and desiccation and its approach which low -temperature baking is carried out [ an approach ] by 
the case and is paint-film-ized are desirable. 

[0057] As for the solid content concentration in the coating liquid containing the above-mentioned constituent, it is desirable that it 
is 30% or less by weight, the titanic-acid [ solid content ] ghost in [ all ] a constituent in here, and the total quantity of a silica — 
saying — a titanic-acid ghost — a titanium dioxide — a silica — the alkyl silicate in a constituent, or the silicon in the oligomer — 
( — the value which converted a part for Si) into Si02 is used. Moisture and/or an organic solvent are subjects and other 
components should be substantially removed by desiccation after spreading on a base material side in coating liquid. Desirable solid 
content concentration is 5 - 20%, and if it becomes 5% or less, although the adhesive property with a base material becomes firm, it 
is inadequate, the thickness of titanium dioxides, i.e., amount, of a paint film, and cannot form the paint film which can demonstrate 
a photocatalyst function enough. Although it is possible to thicken paint film thickness by bilayer coating and three-layer coating, 
the merit which carries out the bilayer coating which usually makes solid content concentration low specially, and time and effort 
requires does not have an appearance lever. However, even if it sacrifices a photocatalyst function, when you need a firm thin paint 
film, it can use for a special application. On the other hand, if solid content concentration exceeds 30%, the dispersibility of the solid 
in a constituent will worsen, the preservation stability of a constituent falls remarkably, and it becomes easy to produce gelation by 
few days. Moreover, since it will come to exfoliate if an adhesive property with the base material of the coat which was bad also as 
for membrane formation nature, and was formed when it became such high concentration falls greatly and grinds against a finger, it 
is not desirable. 

[0058] A small amount of titanium alkoxide and a titanium tetrachloride may be added to the constituent of this invention. 
Moreover, titanium or a silane coupling agent may be added. Furthermore, various surfactants may be added, stability reservation of 
a constituent, and in order to get wet and to improve a property. Moreover, although littJe addition of the alkyl silane or hydro silane 
containing two or more alkoxy groups may be carried out, the compound of these titanium and a silane shall be added to the silica 
conversion in the case of solid content calculation. 

[0059] Spin coating, spray coating, a bar coat, a dip method, etc. are suitably used by the configuration of the base material which 
the method of application should apply. 0.001 -3-micrometer 0.01-2 micrometers are suitable for especially the thickness of a paint 
film. Although the thickness of a paint film originally is not related since it is related to the amount of the compound and the 
titanic-acid ghost which can be contacted by which exposes the photocatalyst activity of a titanic-acid ghost on a front face, and 
oxidization decomposition should be carried out Since there are few amounts of titanic-acid ghosts on a paint film front face and 
photocatalyst activity is not enough if an ununiformity is in paint film thickness actually, the homogeneity which not necessarily 
makes distribution of a particle an ideal is not acquired but it is made not much thin, it is desirable to make it the thickness of said 
extent. It is also possible to carry out a paint film to it being such thickness at transparence, and the coat which has optical activity 
in the front face can be formed, without spoiling transparency, a color, etc. which a base material has. 

[0060] The paint film prepared by the above-mentioned approach can form the firm coat which does not exfoliate easily by 100- 
180-degree C desiccation even if it rubs by the pawl. 

[0061] Furthermore, by preparing the layer which consists of hydrolyzate of a hydrolysis nature silicon compound expressed with 
the above-mentioned formula (1) between a primer layer and an optical functional catalyst bed, when preparing a primer layer in 
this invention, since the oxidative degradation of the primer layer by photocatalyst operation can be prevented completely and the 
long-term endurance of a laminated film improves, it is desirable. 

[0062] This hydrolysis nature silicon compound is the same as that of the hydrolysis nature silicon compound which constitutes the 
above-mentioned photocatalyst stratum functionale, or of the same kind, and the approach of preparing a layer can also be 
enforced by the same approach. By preparing the layer which consists of hydrolyzate of this hydrolysis nature silicon compound, 
the adhesive property of a primer layer and the photocatalyst stratum functionale is effective in improving further. 
[0063] Moreover, unless the effectiveness of this invention is checked, the laminated film of this invention may perform surface 
preparation in order to give easy adhesiveness, smoothability, mold releasability, etc. to the front face, or it may prepare recording 
layers, such as a gas barrier layer, a beam-of-light reflecting layer, a conductive layer, and MAG, etc. other than the photocatalyst 
stratum functionale of this invention, or may perform coloring and printing. 

[0064] Especially the laminated film of this invention can be used for the very large various applications in which an outdoor use is 
carried out by the mechanical property which excelled at the time of using polyester film for a base material with the photocatalyst 
activity, thermal resistance, chemical resistance, etc. For example, if it is used as a film for agriculture, automatic purification of the 
external surface by a rainfall besides the transparency maintenance by the antifog effectiveness etc. is expectable. Moreover, since 
the automatic purification of the outside-of-the-window side can be carried out similarly, it can be expected to the windowpane of 
a building that the abbreviation of cleaning is Furthermore, it is applicable to the cloudy prevention and dirt removal by 

waterdrop only by sticking on the mirror used on the outdoors, such as a mirror for vehicles, and mirror on a curved road. 
[0065] It is useful to especially the application to the structure already installed as a protection film which can use a binder and 
adhesives well-known to the lamination with various objects and adhesion of glass, a metal, plastics, etc., and has a photocatalyst 
activity function for these applications. 
[0066] 

[Example] Hereafter, an example is hung up and this invention is further explained to a detail. In addition, it means "section" being 
the weight section in an example. Moreover, the following approaches measured and estimated the property of a laminated film. 
[0067] (1) The outdoor-exposure accelerated test sunshine weather meter (the Suga Test Instruments Co.. Ltd. make, WEL-SUN- 
HCL mold) was used, and the outdoor-exposure accelerated test was performed by carrying out the exposure of the laminated film 
on a glass plate for 1000 hours (considerable in [ outdoor-exposure ] one year) at the sample layered product which stuck the field 
opposite to the photocatalyst stratum functionale according to JIS-K-6783b. 




[0068] (2) Weatherability (1; haze change) 

About the sample before and behind outdoor-exposure accelerated test implementation, the haze was measured by the hazemeter 
(the product made from POIC, SEP-HS-D1 mold), it had the haze change before and behind an outdoor-exposure accelerated test, 
and weatherability was evaluated by the following criteria. 

O : for less than 4%**:haze change, 4% or more less than 8%x:haze change is [ haze change ] 8% or more [0069]. (3) Weatherability 
(2; crazing) 

About the sample before and behind outdoor-exposure accelerated test implementation, the photocatalyst stratum-functionale side 
front face was observed using the well-known optical microscope (objective-lens scale factor: x200, x50), and the following criteria 
estimated weatherability. 

O : — spacing of Oicheck which the crack has not produced at all — [0070] as which spacing of a less than [ more than 
20micrometer200micrometer ] x:check is seen all over the photographic field range, and less than 20 micrometers or coat omission 
is regarded for spacing of a more than 200micrometer**:check all over the photographic field range all over the photographic field 
range (4) The aldehyde resolvability sample was put into 0.8I. glassware, and the amount which serves as concentration of 100 ppm 
in the acetaldehyde which is an offensive odor component was introduced into glassware, and was sealed. Next, after maintaining 
for 30 minutes, without irradiating ultraviolet rays for 30 minutes, the amount black light light from which the ultraviolet-rays 
reinforcement on the front face of a sample serves as 1 mW/cm2 was irradiated. The concentration of the acetaldehyde after an 
exposure and in glassware was measured for 60 minutes, and the following criteria estimated. 

O More than less than [ more than less than / :50ppm / **:50ppm75ppm ] x:75ppm[0071] (5) The water of 100mml(s) was put into 
the fog resistance beaker of 500ml, in the condition of having held at 30 degrees C, as the photocatalyst stratum functionale 
became inside about the sample film, it covered with the cover of a beaker, and indoor temperature was kept at 8 degrees C or 
less, it observed for seven days, and the following criteria estimated. 

0 : there was no cloudiness in a film front face, 
x: Cloudiness occurred on the film front face. 

[0072] [Example 1] Melting extrusion is carried out to rotation cooling drum lifting which maintained the polyethylene terephthalate 
(500 ppm content of lubricant) with an intrinsic viscosity [ 0.65 ] and a glass transition temperature (a part for 20 degrees-C/of 
DSC temperature ups) of 78 degrees C measured in 35-degree C o-chlorophenol at 20 degrees C. After obtaining an unstretched 
film with a thickness of 480 micrometers and then extending 3.5 times to machine shaft orientations, one side of an uniaxial 
stretched film — an acrylic resin water dispersing element (a methyl methacrylate component (65-mol %) — ) An ethyl acrylate 
component (28-mol %), a 2-hydroxy ethyl methacrylate component (two-mol %), And the copolymer of N-methylol acrylamide 
component (five-mol %), Tg=45 degree C — solid content — carrying out — 40 weight sections and a polyester system resin water 
dispersing element (the product made from Takamatsu Fats and oils — ) PESUREJIN 2000 and Tg=68 degree C are made into solid 
content. In 50 weight sections and a row The aquosity coating liquid which diluted with ion exchange water the constituent which 
consists of the 10 weight sections by making a bridge formation acrylic resin particle water dispersing element with a mean particle 
diameter of 0.03 micrometers into solid content, and was made into 2.7 % of the weight of solid content concentration was applied 
by about 3g average coverage as coating liquid weight per film one m2 by the kiss coat method. It extended 3.9 times in the 
longitudinal direction, drying at 105 degrees C succeedingly. and heat-treated at 210 more degrees C, and primer covering polyester 
film with a thickness of 38 micrometers was obtained. 

[0073] On the primer layer of this film, the coating liquid (COL coat 103X. COL coat incorporated company make) which carried out 
partial hydrolysis of the ethyl silicate as hydrolyzate of a hydrolysis nature silicon compound was used as coating liquid, and it 
coated with the coverage of 5 g/m2. and dried for 1 minute at 150 degrees C. The constituent of the rate which converts into 
Ti02/Si02, and furthermore serves as the 50 sections / 50 section on it as a constituent of the anatase mold titanium dioxide of 
0.07-0.1 micrometers of mean diameters and ethyl silicate was dissolved in the solvent, and the coating liquid (ST-K03, COL coat 
incorporated company make) used as the solution of 10% of solid content concentration was used as coating liquid, it coated with 
the coverage of 5 g/m2, and 1 50 degrees C dried for 2 minutes. The obtained laminated film was heat-treated 40 degrees C for 
three days in the thermostat of a hot blast circuit system, and the above-mentioned evaluation was performed. The property of this 
laminated film is shown in Table 1. 

[0074] The laminated film was obtained by the same approach as an example 1 except changing the heat-treatment conditions of a 
[example 2] laminated film 70 degrees C in four days in the thermostat of a hot blast circuit system. The property of this laminated 
film is shown in Table 1. 

[0075] The trial was presented with the laminated film obtained like the [example 1 of comparison] example 1, without performing 
subsequent heat-treatment. The property of this laminated film is shown in Table 1. Since the polycondensation reaction of the 
ethyl silicate hydrolysis condensate binder of the photocatalyst stratum functionale is not enough, as a result of the 
polycondensation of the photocatalyst stratum functionale advancing and the binder's contracting under the outdoor-exposure 
accelerated test, a crazing arises, and the film haze after a trial increases. Moreover, with binder contraction, curl of this film 
sample is remarkable and such a film does not fit a prolonged outdoor use. 
[0076] 
[Table 1] 

Weatherability Photocatalyst activity Haze change 

Crazing Aldehyde resolvability Fog resistance An example 

1 O O O O An example 2 O O O Example 1 of O comparison x x O O 

[0077] 

[Effect of the Invention] According to this invention, since it excels in the weatherability of a polyester film base materia! and a 
photocatalyst operation is done so, the laminated film excellent in properties, such as maintenance of the transparency by antifog 
and antifouling, suitable for an outdoor use and its manufacture approach can be offered. 
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TECHNICAL HELD 



[Field of the Invention] This invention is excellent in transparency, reinforcement, etc. of the photocatalyst stratum functionale in 
more detail about a photocatalyst functionality laminated film and its manufacture approach about the laminated film which 
prepared the titanic-acid ghost content layer used as a photooxidation catalyst, and its manufacturing method, and relates to a 
photocatalyst functionality laminated film useful for the application used on the prolonged outdoors, such as a film for agriculture, 
and a protection film for apertures, and its manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] Itself is an optical semi-conductor, if light with the energy more than the band gap, for example, 
ultraviolet rays, can be irradiated, an electron will excite a titanic-acid ghost to a conduction band, and an electron hole (hole) will 
produce it in a valence band. The photocatalyst activity that the oxidation reduction operation based on the electronic transition 
produced by this excitation electron and electron hole decomposes the nearby matter is known. Moreover, the phenomenon of the 
so-called "super-hydrophilization" by many hydroxyl groups by which it is said to the excited titanic-acid ghost front face that it 
originates in the water which carried out adsorption association arising is indicated by JP.2756474.B. Then, the attempt which uses 
such photocatalyst activity for industry is performed variously. 

[0003] furthermore, the antifog effectiveness on the front face of a base material according to super-hydrophilization as 
effectiveness acquired by JP.2756474.B with such photocatalyst activity — moreover, it is called antisticking of the oily dirt by the 
super-hydrophilic property, the easy cleaning of aquosity dirt, and photocatalyst disassembly of the dirt which remained after 
washing further — being the so-called 
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EFFECT OF THE INVENTION 



The "self-cleaning effectiveness" etc. is mentioned and the application of which maintenance of the transparency by antifog and 
antifouling of the surface protection of the house for agriculture, tentorium, and an aperture etc. is required as use to the industry 
of such effectiveness is indicated. 

[0004] Many approaches are tried as an approach of making the photocatalyst functionality layer by the titanic-acid ghost with this 
photocatalyst activity forming in various base material front faces. For example, the method (JP.8-1 64334 ,A) of making it adhere to 
a base material front face, using as a binder the constituent which consists titanic-acid ghost powder of hydrolyzate of a hydrolysis 
nature silicon compound is learned as a simple and effective approach, however , while the hydrolyzate of a hydrolysis nature 
silicon compound form a firm inorganic binder coat by the polycondensation reaction , it be difficult for this approach to control the 
polymerization chain length and the degree of cross linking of this polycondensation reaction , the case where you be make to 
generate the target coat which fully carried out the polycondensation in unsuitable manufacture conditions arise , and it have the 
problem which cause trouble to the transparency of a coat etc. as that result . 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention solves this problem, is excellent in transparency, 
reinforcement, etc. of the photocatalyst stratum functional, and is to provide with a useful photocatalyst functionality laminated 
film and its manufacture approach the application used on the prolonged outdoors, such as a film for agriculture, and a protection 
film for apertures. 
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MEANS 

[Means for Solving the Problem] This invention consists of the following two configurations. 

1. It is Laminated Film Which Prepared Photocatalyst Stratum Functionale Which Consists of a Constituent Containing Hydrolyzate 
of Hydrolysis Nature Silicon Compound Expressed with Titanic-Acid Ghost of 0.001-0.5 Micrometers of Mean Diameters, and the 
Following Type (1) to at Least One Side of Base Material Film. The photocatalyst functionality laminated film characterized by the 
haze change after irradiating a beam of light to a glass plate with a sunshine weather meter in a field opposite to the photocatalyst 
functional stratification plane of this laminated film for 1000 hours at lamination and its photocatalyst functional stratification plane 
being less than 4%. 
[0007] 
[Formula 4] 

X 1 

I 

X 3 - (-S i-O-) B -S iX 4 8 - (1) 



(n expresses the integer of 0-8 among a formula (1), and X1, X2, X3, and X4 express the alkoxy group of a halogen atom or carbon 
numbers 1-8, respectively.) however, X1, X2, X3, and X4 are mutually the same — or you may differ. 

[0008] Biaxial Orientation Polyester Film is Used as a Base Material Film. 2. Polyurethane Resin, At least one kind of resin chosen 
from polyester resin, acrylic resin, acrylic resin, and vinyl system resin denaturation polyester resin, Or the coating liquid containing 
the constituent which uses the water solution or water dispersing element of a silane coupling agent as a principal component After 
applying at least to one side of the base material film before completion of orientation crystallization, A primer layer is prepared by 
giving desiccation, extension, and heat setting. The manufacture approach of the photocatalyst functionality laminated film 
characterized by preparing the photocatalyst stratum functionale which consists of a constituent containing the hydrolyzate of a 
hydrolysis nature silicon compound expressed with the titanic-acid ghost of 0.001-0.5 micrometers of mean diameters, and a 
formula (1) on this primer layer. Hereafter, this invention is explained to a detail. 

[0009] The photocatalyst functionality laminated film of [weatherability haze change of laminated film] this invention is 
characterized by the haze change after irradiating a beam of light to a glass plate with a sunshine weather meter in a field opposite 
to a photocatalyst functional stratification plane for 1000 hours at lamination and its photocatalyst functional stratification plane 
being less than 4%. The film with which this haze change becomes 4% or more is not desirable in order not to bear use as industrial 
materials of the application used outdoors for a long period of time since it is thought that degradation of the crazing of the 
photocatalyst stratum-functionale coat mentioned later or a base material film etc. is the cause and trouble may be caused to the 
transparency of this laminated film, the mechanical strength of a coat and/or a base material film, etc. In addition, the above- 
mentioned haze change evaluation is carried out according to JIS-K-6783b. 

[0010] What passes through a process which is processed for less than 200 hours 10 minutes or more at the temperature of less 
than 250 degrees C beyond a room temperature after the photocatalyst functional stratification, for example as the manufacture 
approach of a laminated film which makes this haze change less than 4% is desirable. By this heat-treatment, the polycondensation 
reaction of the binder coat of the photocatalyst stratum functionale will become perfect, it is firm and a coat with high 
transparency generates. When not performing this processing, the residual reaction of a non-completed polycondensation reaction 
photocatalyst stratum-functionale binder coat is promoted by cruel environments, such as an outdoor use, cause the transparency 
fall of the film resulting from crocodiling (crazing) by contraction of a coat, or a laminated film is made to produce curl by 
contraction of a coat similarly, and use may not be borne as industrial materials. 

[0011] As for the above-mentioned processing temperature, it is desirable that it is under the glass transition temperature of a 
base material beyond a room temperature especially because of transparency fall prevention of the laminated film by smoothness 
maintenance of a laminated film and the low-molecular-weight object deposit in a base material film. Moreover, if the above- 
mentioned processing time is less than 100 hours for 1 hour or more, it is still more desirable. 

[0012] In addition, in this invention, it considers as the processing time of heat-treatment among the total processing time with 
time amount while processing temperature is in above-mentioned within the limits, and the time amount by which temperature is 
equivalent to a temperature up, a temperature fall, etc. outside the above-mentioned range is not included. 
[0013] Although not limited especially about the method of performing the above-mentioned heat-treatment, after making the 
photocatalyst stratum functionale form by approaches, such as coating, it is very good in the approach of heating anew what was 
once rolled round in the shape of a roll with the shape of a roll, and the approach of processing by leading to heating apparatus, 
with the in-process transit of the film carried out may be taken. Moreover, after cutting out this laminated film in desired size, you 
may heat-treat by the sheet. 

[0014] Furthermore, it may not be limited about the heating approach, either, but thermostats, such as a well-known hot blast 
circuit system, may be used, and the approach of carrying out the temperature up of a film and/or the coat layer using 
electromagnetic waves, such as ultraviolet radiation, the light, infrared light, and microwave, or a supersonic wave may be taken. 




[0015] As a base material film in [base material film] this invention Polyester, such as the various things known, for example, 
polyethylene terephthalate, and polyethylene -2. 6-naphthalate, Polyolefines, such as polyethylene and polypropylene, aliphatic 
series / half-aromatic series / all aromatic polyamide, Polyimide, a polycarbonate, a polyphenylene sulfide, polysulfone, In polymers, 
such as fluororesins, such as polytetrafluoro ethylene and an ethyl ene-tetrafluoroethylene copolymer, biaxial stretching, the film 
obtained by carrying out uniaxial stretching, or the film which can be obtained without extending is mentioned. In these, since 
biaxial-stretching polyester film is widely used also for applications [ excel in a mechanical property, thermal resistance, chemical 
resistance, etc., and are used as a magnetic tape, a photographic film, an electrical insulation material, a metallizing film, a film for a 
package, etc.. and also ] used outdoors for a long period of time, such as a house for agriculture, tentorium, and a surface- 
protection film of an aperture, it is desirable. 

[0016] the crystalline line manufactured with the above-mentioned polyester from an aromatic series dibasic acid or its ester 
plasticity derivative, diol, or its ester plasticity derivative — it is saturated polyester, and polyethylene terephthalate, polypropylene 
terephthalate, polybutylene terephthalate, polyethylene -2, 6-naphthalate, Pori (1, 4-cyclo hexylene dimethylene terephthalate), etc. 
are illustrated preferably, and, specifically, polyethylene terephthalate, polyethylene -2, and 6-naphthalate are illustrated especially 
preferably. 

[0017] Moreover, a part of acid component and/or diol component may be the copolymer permuted by other components, and a 
mixture with a polyalkylene glycol or other resin. 

[0018] Furthermore, various additives can also be blended with the above-mentioned polyester. For example, sodium 
dodecylbenzenesulfonate etc. can be made to contain as an antistatic agent. 

[0019] As for the base material film in this invention, it is desirable to have weatherability. The method of making the component 
which constitutes a base material film contain an ultraviolet absorption nature compound as a means to give weatherability to a 
base material film is desirable. As an ultraviolet absorption nature compound, the benzophenone derivative expressed with a formula 
(2) or a formula (3) is still more desirable. 
[0020] 
[Formula 5] 

R 2 O QH OH O R 7 




[0021] (R1 and R2 express a hydrogen atom or the alkyl group of carbon numbers 1-18, an alkoxy group, or a hydroxyl group among 
a formula (2), respectively.) however, R1 and R2 are mutually the same — or you may differ. R3-R10 express a hydrogen atom or a 
hydrocarbon group, respectively, however, R3-R10 are mutually the same — or you may differ. 
[0022] 
[Formula 6] 

R 2 O OH o O OH O R 2 




- (3) 



[0023] (R1 and R2 express a hydrogen atom or the alkyl group of carbon numbers 1-18, an alkoxy group, or a hydroxyl group among 
a formula (3), respectively.) however, R1 and R2 are mutually the same — or you may differ. 

[0024] The content in the base material film of the above-mentioned ultraviolet absorption nature compound has it, in order that 
that they are 0.1 - 5 % of the weight and further 0.2 - 3 % of the weight may prevent degradation of the mechanical property 
resulting from the weatherproof fall of the polyester film by lack of an ultraviolet absorption nature compound, and the polyester 
polymerization-degree fall by the excess of an ultraviolet absorption nature compound. [ desirable ] 

[0025] Although especially the addition approach into the base material film of the above-mentioned ultraviolet absorption nature 
compound is not limited, ****** to the inside of the resin in the melting process before film film production is desirable also in the 
semantics which can mention ****** to the inside of the resin in a polyester polymerization process and the melting process 
before film film production, sinking in to a biaxially oriented film, etc., and prevents especially a polyester polymerization-degree fall 
in the case of polyester film, for example. ****** of the ultraviolet absorption nature compound in that case can be performed by 
the direct addition method of these compound fine particles, the masterbatch method, etc. 

[0026] The base material film in this invention can be manufactured by the approach learned from the former. For example, in the 
case of biaxial orientation polyester film, it can fuse after drying the above-mentioned polyester, it can extrude and cool from dies 
(for example, a T die, I die, etc.) to cooling drum lifting, and can consider as an unstretched film, this unstretched film can be 
extended to 2 shaft orientations, and it can manufacture by carrying out heat setting further. The thickness of a film has desirable 
5-250 micrometers. Although the film which does not contain lubricant as polyester film is desirable in respect of transparency and 
surface surface smoothness, you may be the film which made the organic particle like **** non-subtlety particles, such as 
lubricant, for example, a calcium carbonate, a kaolin, and a silica, the deposit particle of catalyst residue and/or silicone, and a 
polystyrene bridge formation object etc. contain for surface roughness control. Moreover, an additive, for example, a stabilizer, a 
color, a flame retarder, etc. can be made to contain by request in the polyester film of this invention. 

[0027] The laminated film of [primer layer] this invention between a base material film and the photocatalyst stratum functionale At 
least one kind of resin chosen from polyurethane resin, polyester resin, acrylic resin, acrylic resin, and vinyl system resin 
denaturation polyester resin, Or in order that preparing the primer layer which consists of a constituent which uses the water 
solution or water dispersing element of a silane coupling agent as a principal component may raise an adhesive property with the 
photocatalyst activity stratum functionale. are desirable. Especially when polyester film is used for a base materia! film After 



• 

applying at least to one side of the polyester film before completion of orientation crystallization, since it can manufacture in the 
clean ambient atmosphere in which preparing a primer layer by giving desiccation, extension, and heat setting does not involve **, 
dust, etc., it is desirable. 

[0028] With polyester film before crystal orientation is completed here The unstretched film which carried out thermofusion of the 
polyester, was made to carry out quenching solidification as it is, and was made with the shape of a film, The uniaxial stretched film 
which carries out orientation of the unstretched film to either a lengthwise direction (longitudinal direction) or a longitudinal 
direction (cross direction), What furthermore carries out low scale-factor extension orientation in the two directions of a lengthwise 
direction and a longitudinal direction (biaxially oriented film before making a lengthwise direction or a longitudinal direction re- 
extend finally and making orientation crystallization complete) is included. 

[0029] As polyurethane resin used as a primer layer, the following solves as a component which constitutes it, and a multiple- 
valued hydroxy compound, a multiple-valued isocyanate compound, a chain length extension agent, a cross linking agent, etc. can 
be illustrated. That is, as a multiple-valued hydroxy compound, the polyethers like polyoxy ethylene glycol, a polyoxypropylene 
glycol, and polyoxy tetram ethylene glycol, a polyethylene horse mackerel peat, a polyethylene-butylene horse mackerel peat, the 
polyester like the poly caprolactone, polycarbonates, acrylic polyol, castor oil, etc. can be used. As a multiple-valued isocyanate 
compound, - dip henyl methane diisocyanate, hexamethylene dHsocyanate, xylylene diisocyanate, and tolylene diisocyanate, 
phenylene diisocyanate, 4, and 4 '4, 4'-dicyclohexylmethane diisocyanate, isophorone diisocyanate, etc. can be used. As an example 
of a chain length extension agent or a cross linking agent, - diamine diphenylmethane, and ethylene glycol, propylene glycol, 
di ethylene-glycol, trimethylol propane, hydrazine, ethylenediamine, diethylenetriamine, and ethylenediamine-sodium acrylate addition 
product, 4. and 4 '4, 4'-diaminohexylmethane, water, etc. can be used. Out of these compounds, one or more are chosen suitably, 
respectively and polyurethane system resin is compounded by the polycondensation-crosslinking reaction of a conventional 
method. 

[0030] As polyester resin used as a primer layer, the following multiple-valued carboxylic acids and a multiple-valued hydroxy 
compound can be illustrated as a component which constitutes it. As a multiple-valued carboxylic acid, namely, a terephthalic acid, 
isophthalic acid, Alt.phthalic-acid, 4, and 4'-diphenyl dicarboxylic acid, 2, 5-naphthalene dicarboxylic acid, 2, 6-naphthalene 
dicarboxylic acid, 1, 4-cyclohexane dicarboxylic acid, 2-potassium sulfo terephthalic acid, 5-sodium sulfoisophtharate, An adipic 
acid, an azelaic acid, a sebacic acid, dodecane dicarboxylic acid, a glutaric acid, A succinic acid, trimellitic acid, trimesic acid, 
trimellitic anhydride, phthalic anhydride, Para-hydroxybenzoic-acid and trimellitic acid mono-potassium salt, those ester plasticity 
derivatives, etc. can be used. As a multiple-valued hydroxy compound Ethylene glycol, 1, 2-propylene glycol, 1, 3-propylene glycol, 
1,4-butanediol, 1 ,6-hexanediol, 2-methyl-1,5-pentanediol, Neopentyl glycol, 1, 4-cyclohexane dimethanol, p-xylylene glycol, A 
bisphenol A-ethylene glycol addition product, bisphenol A -1, 2-propylene glycol addition product, A diethylene glycol, triethylene 
glycol, a polyethylene glycol, A polypropylene glycol, a polytetramethylene glycol, a polytetramethylene oxide glycol, Dimethylol 
propionic acid, a glycerol, trimethylol propane, dimethylol ethyl sulfonic-acid sodium, a dimethylol-propionic-acid potassium, etc. can 
be used. One or more sorts are chosen from these multiple-valued carboxylic acids to one or more sorts and a multiple-valued 
hydroxy compound, and polyester resin is compounded by the polycondensation reaction of a conventional method. 
[0031] As acrylic resin used as a primer layer, what uses alkyl acrylate or alkyl methacrylate as main components is desirable, and 
the component concerned is the water solubility or water-dispersion resin containing 70-10 mol % of 30-90-mol vinyl monomer 
components which is %, and can copolymerize and has a functional group. Alkyl acrylate or alkyl methacrylate, and copolymerization 
are possible, and the vinyl monomer which has a functional group is a vinyl monomer which has a carboxyl group or its salt, an acid- 
anhydride radical, a sulfonic group or its salt, an amide group or the amide group formed into the ARUKI roll, the amino group (the 
permutation amino group is included), the amino groups which were formed into the ARUKI roll or those salts, a hydroxyl group, an 
epoxy group, etc. as a functional group. Especially a desirable thing is a vinyl monomer which has a carboxyl group or its salt, an 
acid-anhydride radical, and an epoxy group also in these. Two or more kinds of these functional groups may be contained in resin. 
As an example of the alkyl group of alkyl acrylate and alkyl methacrylate, a methyl group, an ethyl group, n-propyl group, an 
isopropyl group, n-butyl, an isobutyl radical, t-butyl, a 2-ethylhexyl radical, a lauryl radical, a stearyl radical, a cyclohexyl radical, 
etc. are mentioned. The following compounds which have functional groups, such as a reactant functional group, a self-cross-linking 
functional group, and a hydrophilic radical, can be used for the vinyl system monomer which has alkyl acrylate or alkyl methacrylate, 
and the functional group to copolymerize. As a compound which has a carboxyl group or its salt, and an acid-anhydride radical, a 
metal salt, ammonium salt, or a maleic anhydride with the sodium of an acrylic acid, a methacrylic acid, an itaconic acid, maleic 
acids, and these carboxylic acids etc. is mentioned. As a compound which has a sulfonic group or its salt, a metal salt with the 
sodium of a vinyl sulfonic acid, styrene sulfonic acids, and these sulfonic acids etc., ammonium salt, etc. are mentioned. As a 
compound which has an amide group or the amide group formed into the ARUKI roll, acrylamide, methacrylamide, N-methyl 
methacrylamide, methylol-ized acrylamide, methyloHzed methacrylamide, ureido vinyl ether, beta-ureido isobutyl vinyl ether, ureido 
ethyl acrylate, etc. are mentioned. What was formed into 4 class by what methylol-ized diethylamino ethyl vinyl ether, 2-aminoethyl 
vinyl ether, 3-aminopropyl vinyl ether, 2-amino butyl vinyl ether, dimethylaminoethyl methacrylate, dimethylaminoethyl vinyl ether, 
and those amino groups, alkyl halide, the dimethyl sulfate, the ape ton, etc. as a compound which has the amino group, the amino 
groups which were formed into the ARUKI roll, or those salts is mentioned. As a compound which has a hydroxyl group, beta- 
hydroxyethyl acrylate, beta-hydroxyethyl methacrylate, beta-hydroxy propyl acrylate, beta-hydroxypropyl methacrylate, beta- 
hydroxy ethyl vinyl ether, 5-hydroxy pentyl vinyl ether, 6-hydroxy hexyl vinyl ether, Polyethylene-glycol monoacrylate, polyethylene 
glycol monomethacrylate, Glycidyl acrylate, glycidyl methacrylate, etc. are mentioned as a compound with which polypropylene- 
glycol monoacrylate, polypropylene glycol monomethacrylate, etc. are mentioned and which has an epoxy group. In addition, vinyl 
isocyanate, allyl compound isocyanate, etc. are mentioned as a compound which has a functional group. Furthermore, olefins, such 
as ethylene, a propylene, a methyl pentene, a butadiene, styrene, and alpha methyl styrene, vinyl methyl ether and vinyl ethyl ether, 
vinyl trialkoxysilane, acrylonitrile, a methacrylonitrile, a vinylidene chloride, a vinyl chloride, vinylidene fluoride, tetrafluoroethylene, 
vinyl acetate, etc. are mentioned as a vinyl system monomer compound. 

[0032] The acrylic resin and vinyl system resin denaturation polyester resin which are used as a primer layer are compoundable by 
carrying out the polymerization of acrylic resin and the vinyl system resin into the water solubility of polyester, or water-dispersion 
resin. As a component which constitutes this polyester, the ester plasticity derivative of the same multiple-valued carboxylic acid 
as the above-mentioned polyester resin, multiple-valued hydroxy compounds, and these compounds can be illustrated, and after 
choosing for or more one each component of every suitably, respectively and compounding polyester resin by the polycondensation 
reaction of a conventional method out of these compounds, it considers as water solubility or water-dispersion resin. As a 
component which constitutes acrylic resin and vinyl system resin, the same alkyl acrylate or alkyl methacrylate as the above- 
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mentioned acrylic resin, and a vinyl system monomer compound can be used suitably. A thing with the molecular structure like the 
acrylic graft polyester indicated by JPJ-165633.A as the water solubility of the acrylic resin of this invention and vinyl system 
resin denaturation polyester resin or water-dispersion resin is also contained. 

[0033] The silane coupling agent used as a primer layer is a compound expressed with a general formula YRSiX3. Here, Y is [ **** 
alkylene groups such as methylene, ethylene, and a propylene, and X of **** organic functional groups, such as a vinyl group an 
epoxy group, an amino group, and a sulfhydryl group, and R ] a **** hydrolysis radical and alkyl groups, such as a methoxy group 
and an ethoxy radical. As a concrete compound, vinyltriethoxysilane, vinyltrimetoxysilane, gamma -glyci doxy p ropy I trimetoxy silane, 
gamma-glycidoxypropylmethyldietoxysilane. N-beta(aminoethyl)-gamma-aminopropyl trimethoxysilane, N-beta(aminoethyl)-gamma- 
aminopropyl methyl dimethoxysilane, gamma-mercapto propyltrimethoxysilane. etc. can be mentioned, for example. As a desirable 
silane coupling agent, it is the silane coupling agent which has water solubility or water-dispersion. Although one or more are 
suitably used out of these compounds, respectively, choosing, especially the thing to do for the optimum dose concomitant use of 
the thing of combination to which a mutual functional group can react like an epoxy group content silane coupling agent and an 
amino-group content silane coupling agent is one of the desirable use gestalten in the semantics which raises the reinforcement of 
a primer layer. 

[0034] It is also one of the desirable use gestalten to use an alkaline inorganic particle together and to constitute a bridge 
formation primer layer with the above-mentioned silane coupling agent. As an alkaline inorganic particle used, although a ferrous- 
oxide sol, alumina sol, a tin-oxide sol, a zirconium dioxide sol, a silica sol, etc. can be mentioned, for example, especially alumina sol 
and a silica sol are desirable. The point which promotes the primary reaction nature (dimer-izing, trimer-izing. etc.) of a silane 
coupling agent above all to a silica sol is desirable. 

[0035] An alkaline inorganic particle has the good thing of the diameter of a granule with large surface area, and that [ its ] 1- 
150nm of further 2-100nm of whose mean particle diameter is 3-50nm especially is desirable. If mean particle diameter becomes 
larger than 150nm, surface area becomes small too much, and a reaction promotion operation of a silane coupling agent falls, and 
the front face of a bridge formation primer layer is not desirable at that of rough On the other hand, when mean particle 

diameter becomes smaller than 1nm, surface area is too large and reaction control of a silane coupling agent may become difficult. 
[0036] As for the amount of an alkaline inorganic particle, it is desirable that they are 1 - 50 % of the weight and further 2 - 20 % of 
the weight to the amount of a silane coupling agent. If this amount is less than 1 % of the weight, crosslinking reaction may not 
progress, but when 50 % of the weight of another side is exceeded, the stability of coating liquid may be missing, for example, 
precipitation may occur in coating liquid in a short time after addition of a non-subtlety particle. 

[0037] the primer coating liquid containing a silane coupling agent and an alkaline inorganic particle, especially aquosity coating 
liquid — the pH — 4.0-7.0 — it adjusts to 5.0-6.7 preferably. When this p becomes less than 4.0, the catalytic activity of a non- 
subtlety particle may be lost, when another side 7.0 is exceeded, coating liquid may become unstable, and precipitation may arise. 
[0038] Although organic acids, such as inorganic acids, such as a hydrochloric acid, a nitric acid, and a sulfuric acid, oxalic acid, 
formic acid, a citric acid, and an acetic acid, are used as an acid which adjusts this pH, especially an organic acid is desirable. 
[0039] Initial-complement addition can be carried out and surfactants, such as an anionic surface active agent, a cation mold 
surfactant, and the Nonion mold surface activity, can be used for this primer coating liquid, especially aquosity liquid. 
[0040] As this surfactant, the surface tension of coating liquid 50 or less dyne/cm, What can descend [ cm ] in 40 dynes /or less 
preferably, and promotes **** to polyester film and/or a weatherproof resin layer is desirable. For example, polyoxy ethylene alkyl 
ether, polyoxy ethylene alkyl phenyl ether, A polyoxyethylene-fatty-acid-ester sorbitan fatty acid ester, a glycerine fatty acid ester, 
fatty-acid metallic soap, alkyl sulfate, an alkyl sulfonate, alkyl sulfo succinate, the 4th class ammoniumchloride salt, an alkylamine 
hydrochloric acid, etc. can be mentioned. Furthermore, other additives, such as an antistatic agent, an ultraviolet ray absorbent, a 
pigment, organic or an inorganic filler, lubricant, and an antiblocking agent, are [ in / the range which does not vanish the 
effectiveness of this invention ] mixable. 

[0041] Although especially the solid content concentration of the coating liquid which forms a primer layer is not limited, it is 
usually 30 or less % of the weight, and its 10 or less % of the weight is still more desirable. 1-1 Og of coverage are desirable per [ it 
is running / 0.5-20g ] film one m2, and to a pan. 

[0042] As the method of application, the coating method of well-known arbitration is applicable, for example, independent in the kiss 
coat method, the Bath coat method, the die coat method, the reverse coat method, the offset gravure coat method, the MAIYA bar 
coat method, the gravure coat method, the roll brush method, a spray coating method, the Ayr knife coat method, the sinking-in 
method, the curtain coat method, etc. — or it is good to combine and apply. Moreover, a base material film front face may be 
activated using well-known approaches, such as corona discharge treatment, in order to raise the wettability to the base material 
film of coating liquid. 

[0043] Coating liquid is applied to the base material film before crystal orientation is completed preferably, and it dries and it is led 
to processes, such as extension and heat setting, for example, the vertical uniaxial stretched film which applied aquosity liquid is led 
to a stenter — having — horizontal extension — and heat setting is carried out. In the meantime, it dries and heat bridge formation 
of the coating liquid is carried out if needed. 

[0044] Conditions, such as the orientation crystallization conditions of a base material film, for example, extension, and heat setting, 
can be performed on the conditions accumulated in this industry from the former. 

[0045] The primer layer in this invention has the adhesive property which did so the adhesive property which was excellent to the 
base material film, and was excellent also to the photocatalyst stratum functionale. 

[0046] The titanic-acid ghost used for [photocatalyst stratum-functionale] this invention shows a catalysis to the oxidation 
reduction of the organic substance by the exposure with specific energy of light, and what is called water titanium oxide besides a 
pure titanic-acid ghost, hydration titanium oxide, metatitanic acid, an alt.titanic acid, and hydroxylation titanium is included. What is 

in a low hypo ic acid-ized condition from a titanium dioxide or this is used especially preferably. Any of an anatase mold, a rutile 

mold, and a FURUKKAITO mold are sufficient as the crystal mold of a titanium dioxide, and although these mixtures are sufficient 
again, especially an anatase mold is desirable. 

[0047] It is necessary to see the particle size from the strength of photocatalyst activity, and these titanic-acid ghosts need to be 
impalpable powder-like, and it needs to be 0.001-0.5 micrometers. Although this impalpable powder may be used as powder of 
dryness, in order to carry out homogeneity distribution with the silica binder guided from the below-mentioned hydrolysis nature 
silicon compound, considering as a dispersing element beforehand is desirable. Whether the titanic-acid ghost is distributed good in 
the constituent of this invention influences the photocatalyst function when forming a paint film greatly. 

[0048] A titanic-acid ghost is manufactured by various well-known approaches. For example, the approach of carrying out vapor 
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phase oxidation of the approach of adding alkali and neutralizing under existence of a nuclear shaping kind, if needed, to titanium 
compounds, such as the approach of hydrolyzing titanium compounds, such as 1. sulfuric-acid titanyl, a titanium chloride, and an 
organic titanium compound, under existence of a nucleation kind if needed, 2. sulfuric-acid titanyl, a titanium chloride, and an * 
organic titanium compound, 3. titanium chloride, the organic titanium compound, etc., the method of calcinating the titanic-acid 
ghost obtained by the approach of 4. above 1 and 2, etc. are mentioned. Since especially the titanic-acid ghost obtained by said 
approach of 1 and 2 has the high photocatalyst function, it is desirable. In order to raise a photocatalyst function further, the 
complex of metallic oxides, such as metals, such as platinum, gold, silver, copper, palladium, a rhodium, and a ruthenium, ruthenium 
oxide, and nickel oxide, and these metals, and/or metallic compounds etc. may be adhered or covered on a titanic-acid ghost front 
face. 

[0049] These titanic-acid ghosts are used for them, distributing altitude to solvents, such as water. In order to carry out 
homogeneity distribution with solvents, such as water, without making the titanic-acid ghost used as an ultraflne particle condense 
secondarily, saving as acidity or alkalinity is desirable. When putting on the bottom of acidity, it is desirable pH 0.5-4 and to carry 
out to especially 1-3.5. The mixture of water besides water and alcohol may be used as a dispersion-medium object. 
[0050] As a hydrolysis nature silicon compound expressed with said formula (1) used by this invention, they are alkyl silicate, 
halogenation silicon, and these partial hydrolysates. Methyl, ethyl, isopropyl silicate, etc. are used as alkyl silicate. Each of these 
silicate has especially the desirable alkyl silicate condensate that is used in the form of the oligomer generated by the monomer or 
partial hydrolysis, and is expressed with general formula SinOn-1(OR)2n+2 (however, n 2-6R alkyl group of carbon numbers 1-4) as 
oligomer. As for these oligomer, mixture is also used. 

[0051] as the catalyst when carrying out partial hydrolysis — both an acid and alkali — although — it can be used. When a titanic- 
acid ghost dispersing element is acidity, the alkyl silicate hydrolyzed from the acid is desirable. As for the distributed solvent of 
hydrolysis liquid, the alcohol of 1-4 is used for water or a carbon number. Since ester, such as ethyl acetate, makes constituent 
liquid unstable, they are not desirable. Since the silicon compound used in this invention and its partial hydrolysate are used in 
order to combine a titanic-acid ghost, they call it a silica binder to below. 

[0052] Although it can be done suitably, if mixing with a titanic-acid ghost and a silica binder shows an example, it will hold the 
titanium-dioxide aquosity dispersion liquid of the specified quantity under acidity to 10-50-degree C solution temperature, and it 
carries out dropping addition, fixed-time-pouring the alkyl silicate or the partial hydrolysate which carried out weighing capacity to 
this. After dropping termination, it is made to react to the bottom of 1 - 5-hour churning, and constituent liquid is prepared. The 
hydrolysis catalyst of this may be added to coincidence in the case of alkyl silicate or partial hydrolysate addition, and hydrolysis 
may be advanced using the acid content which exists in titanium-dioxide dispersion liquid. When using the medium of an alcoholic 
system as a dispersion-medium object, the water / alcoholic mixing medium dispersion liquid of a titanium dioxide, and the liquid 
which hydrolyzed alkyl silicate or a partial hydrolysate 50 to 1500% in the alcoholic medium can be mixed under churning, and this 
constituent can also be obtained. 

[0053] In this invention, it computes with the amount of the water used with the rate of hydrolysis by making into 100% of rates of 
hydrolysis the case where it is used at a rate of two mols of water to one mol of alkyl silicate. When the partial hydrolysate of the 
form of general formula SinOn-1(OR)2n+2 was used, the case where it was used at a rate of n+1 mol of water to one mol of this 
condensation product was computed as 100% of rates of hydrolysis. 

[0054] As for the rate of the titanium in the constituent of this invention, and a silica, it is desirable to be referred to as 96 / 4 - 
30/70 by the weight ratio (Ti02/Si02) respectively converted into the titanium dioxide and the silicon dioxide. If the rate of a silica 
exceeds 70%, the photocatalyst function of a titanic-acid ghost will become small, and practicality will become scarce. As for this, 
the rate of a wrap silica becomes large about a titanic-acid ghost particle front face. The bond strength of a base material and 
titanic-acid ghosts is not enough in the mixed percentage of a silica being 4% or less, and it drops out easily and is hard to use it by 
finger touch or vibration on the other hand industrially as a paint film. The still more desirable percentage of a silica is 10 - 50%. 
[0055] This photocatalyst stratum functionate is prepared in a primer side with the configuration which prepares at least one side of 
a base material film, and a primer layer. 

[0056] The constituent which constitutes the photocatalyst stratum functionale is applied to the field in which the primer layer of a 
base material film was prepared, and desiccation and its approach which low-temperature baking is carried out [ an approach ] by 
the case and is paint-film-ized are desirable. 

[0057] As for the solid content concentration in the coating liquid containing the above-mentioned constituent, it is desirable that it 
is 30% or less by weight, the titanic-acid [ solid content ] ghost in [ all ] a constituent in here, and the total quantity of a silica — 
saying — a titanic-acid ghost — a titanium dioxide — a silica — the alkyl silicate in a constituent, or the silicon in the oligomer — 
( — the value which converted a part for Si) into Si02 is used. Moisture and/or an organic solvent are subjects and other 
components should be substantially removed by desiccation after spreading on a base material side in coating liquid. Desirable solid 
content concentration is 5 - 20%, and if it becomes 5% or less, although the adhesive property with a base material becomes firm, it 
is inadequate, the thickness of titanium dioxides, i.e., amount, of a paint film, and cannot form the paint film which can demonstrate 
a photocatalyst function enough. Although it is possible to thicken paint film thickness by bilayer coating and three-layer coating, 
the merit which carries out the bilayer coating which usually makes solid content concentration low specially, and time and effort 
requires does not have an appearance lever. However, even if it sacrifices a photocatalyst function, when you need a firm thin paint 
film, it can use for a special application. On the other hand, if solid content concentration exceeds 30%, the dispersibility of the solid 
in a constituent will worsen, the preservation stability of a constituent falls remarkably, and it becomes easy to produce gelation by 
few days. Moreover, since it will come to exfoliate if an adhesive property with the base material of the coat which was bad also as 
for membrane formation nature, and was formed when it became such high concentration falls greatly and grinds against a finger, it 
is not desirable. 

[0058] A small amount of titanium alkoxide and a titanium tetrachloride may be added to the constituent of this invention. 
Moreover, titanium or a silane coupling agent may be added. Furthermore, various surfactants may be added, stability reservation of 
a constituent, and in order to get wet and to improve a property. Moreover, although little addition of the alkyl silane or hydro silane 
containing two or more alkoxy groups may be carried out, the compound of these titanium and a silane shall be added to the silica 
conversion in the case of solid content calculation. 

[0059] Spin coating, spray coating, a bar coat, a dip method, etc. are suitably used by the configuration of the base material which 
the method of application should apply. 0.001 -3-micrometer 0.01-2 micrometers are suitable for especially the thickness of a paint 
film. Although the thickness of a paint film originally is not related since it is related to the amount of the compound and the 
titanic-acid ghost which can be contacted by which exposes the photocatalyst activity of a titanic-acid ghost on a front face, and 




oxidization decomposition should be carried out Since there are few amounts of titanic-acid ghosts on a paint film front face and 
photocatalyst activity is not enough if an ununiformity is in paint film thickness actually, the homogeneity which not necessarily 
makes distribution of a particle an ideal is not acquired but it is made not much thin, it is desirable to make it the thickness of said 
extent. It is also possible to carry out a paint film to it being such thickness at transparence, and the coat which has optical activity 
in the front face can be formed, without spoiling transparency, a color, etc. which a base material has. 

[0060] The paint film prepared by the above-mentioned approach can form the firm coat which does not exfoliate easily by 100- 
180-degree C desiccation even if it rubs by the pawl. 

[0061] Furthermore, by preparing the layer which consists of hydrolyzate of a hydrolysis nature silicon compound expressed with 
the above-mentioned formula (1) between a primer layer and an optical functional catalyst bed, when preparing a primer layer in 
this invention, since the oxidative degradation of the primer layer by photocatalyst operation can be prevented completely and the 
long-term endurance of a laminated film improves, it is desirable. 

[0062] This hydrolysis nature silicon compound is the same as that of the hydrolysis nature silicon compound which constitutes the 
above-mentioned photocatalyst stratum functionale, or of the same kind, and the approach of preparing a layer can also be 
enforced by the same approach. By preparing the layer which consists of hydrolyzate of this hydrolysis nature silicon compound, 
the adhesive property of a primer layer and the photocatalyst stratum functionale is effective in improving further. 
[0063] Moreover, unless the effectiveness of this invention is checked, the laminated film of this invention may perform surface 
preparation in order to give easy adhesiveness, smoothability, mold releasability, etc. to the front face, or it may prepare recording 
layers, such as a gas barrier layer, a beam-ofHight reflecting layer, a conductive layer, and MAG, etc. other than the photocatalyst 
stratum functionale of this invention, or may perform coloring and printing. 

[0064] Especially the laminated film of this invention can be used for the very large various applications in which an outdoor use is 
carried out by the mechanical property which excelled at the time of using polyester film for a base material with the photocatalyst 
activity, thermal resistance, chemical resistance, etc. For example, if it is used as a film for agriculture, automatic purification of the 
external surface by a rainfall besides the transparency maintenance by the antifog effectiveness etc. is expectable. Moreover, since 
the automatic purification of the outside-of-the-window side can be carried out similarly, it can be expected to the windowpane of 
a building that the abbreviation of cleaning is ********. Furthermore, it is applicable to the cloudy prevention and dirt removal by 
waterdrop only by sticking on the mirror used on the outdoors, such as a mirror for vehicles, and mirror on a curved road. 
[0065] It is useful to especially the application to the structure already installed as a protection film which can use a binder and 
adhesives well-known to the lamination with various objects and adhesion of glass, a metal, plastics, etc.. and has a photocatalyst 
activity function for these applications. 
[0066] 
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EXAMPLE 



[Example] Hereafter, an example is hung up and this invention is further explained to a detail. In addition, it means "section" being 
the weight section" in an example. Moreover, the following approaches measured and estimated the property of a laminated film. 
[0067] (1) The outdoor-exposure accelerated test sunshine weather meter (the Suga Test Instruments Co., Ltd. make, WEL-SUN- 
HCL mold) was used, and the outdoor-exposure accelerated test was performed by carrying out the exposure of the laminated film 
on a glass plate for 1000 hours (considerable in [ outdoor-exposure ] one year) at the sample layered product which stuck the field 
opposite to the photocatalyst stratum functional according to JIS~K-6783b. 
[0068] (2) Weatherability (1 ; haze change) 

About the sample before and behind outdoor-exposure accelerated test implementation, the haze was measured by the hazemeter 
(the product made from POIC, SEP-HS-D1 mold), it had the haze change before and behind an outdoor-exposure accelerated test, 
and weatherability was evaluated by the following criteria. 

O : for less than 4%**:haze change, 4% or more less than 8%x:haze change is [ haze change ] 8% or more [0069]. (3) Weatherability 
(2; crazing) 

About the sample before and behind outdoor-exposure accelerated test implementation, the photocatalyst stratum-functionale side 
front face was observed using the well-known optical microscope (objective-lens scale factor: x200, x50), and the following criteria 
estimated weatherability. 

O : — spacing of Oicheck which the crack has not produced at all — [0070] as which spacing of a less than [ more than 
20micrometer200micrometer ] x:check is seen all over the photographic field range, and less than 20 micrometers or coat omission 
is regarded for spacing of a more than 200micrometer**:check all over the photographic field range all over the photographic field 
range (4) The aldehyde resolvability sample was put into 0.8I. glassware, and the amount which serves as concentration of 100 ppm 
in the acetaldehyde which is an offensive odor component was introduced into glassware, and was sealed. Next, after maintaining 
for 30 minutes, without irradiating ultraviolet rays for 30 minutes, the amount black light light from which the ultraviolet-rays 
reinforcement on the front face of a sample serves as 1 mW/cm2 was irradiated. The concentration of the acetaldehyde after an 
exposure and in glassware was measured for 60 minutes, and the following criteria estimated. 

O More than less than [ more than less than / :50ppm / **:50ppm75ppm ] x:75ppm[0071] (5) The water of 100mml(s) was put into 
the fog resistance beaker of 500ml, in the condition of having held at 30 degrees C, as the photocatalyst stratum functional 
became inside about the sample film, it covered with the cover of a beaker, and indoor temperature was kept at 8 degrees C or 
less, it observed for seven days, and the following criteria estimated. 
O : there was no cloudiness in a film front face, 
x: Cloudiness occurred on the film front face. 

[0072] [Example 1] Melting extrusion is carried out to rotation cooling drum lifting which maintained the polyethylene terephthalate 
(500 ppm content of lubricant) with an intrinsic viscosity [ 0.65 ] and a glass transition temperature (a part for 20 degrees-C/of 
DSC temperature ups) of 78 degrees C measured in 35-degree C o-chlorophenol at 20 degrees C. After obtaining an unstretched 
film with a thickness of 480 micrometers and then extending 3.5 times to machine shaft orientations, one side of an uniaxial 
stretched film — an acrylic resin water dispersing element (a methyl methacrylate component (65-mol %) — ) An ethyl acrylate 
component (28-mol %), a 2-hydroxy ethyl methacrylate component (two-mol %), And the copolymer of N-methylol acrylamide 
component (five-mol %), Tg=45 degree C — solid content — carrying out — 40 weight sections and a polyester system resin water 
dispersing element (the product made from Takamatsu Fats and oils — ) PESUREJIN 2000 and Tg=68 degree C are made into solid 
content. In 50 weight sections and a row The aquosity coating liquid which diluted with ion exchange water the constituent which 
consists of the 10 weight sections by making a bridge formation acrylic resin particle water dispersing element with a mean particle 
diameter of 0.03 micrometers into solid content, and was made into 2.7 % of the weight of solid content concentration was applied 
by about 3g average coverage as coating liquid weight per film one m2 by the kiss coat method. It extended 3.9 times in the 
longitudinal direction, drying at 105 degrees C succeedingly, and heat-treated at 210 more degrees C, and primer covering polyester 
film with a thickness of 38 micrometers was obtained. 

[0073] On the primer layer of this film, the coating liquid (COL coat 103X, COL coat incorporated company make) which carried out 
partial hydrolysis of the ethyl silicate as hydrolyzate of a hydrolysis nature silicon compound was used as coating liquid, and it 
coated with the coverage of 5 g/m2, and dried for 1 minute at 150 degrees C. The constituent of the rate which converts into 
Ti02/Si02, and furthermore serves as the 50 sections / 50 section on it as a constituent of the anatase mold titanium dioxide of 
0.07-0.1 micrometers of mean diameters and ethyl silicate was dissolved in the solvent, and the coating liquid (ST-K03. COL coat 
incorporated company make) used as the solution of 10% of solid content concentration was used as coating liquid, it coated with 
the coverage of 5 g/m2, and 150 degrees C dried for 2 minutes. The obtained laminated film was heat-treated 40 degrees C for 
three days in the thermostat of a hot blast circuit system, and the above-mentioned evaluation was performed. The property of this 
laminated film is shown in Table 1. 

[0074] The laminated film was obtained by the same approach as an example 1 except changing the heat-treatment conditions of a 
[example 2] laminated film 70 degrees C in four days in the thermostat of a hot blast circuit system. The property of this laminated 
film is shown in Table 1. 

[0075] The trial was presented with the laminated film obtained like the [example 1 of comparison] example 1, without performing 
subsequent heat-treatment. The property of this laminated film is shown in Table 1. Since the polycondensation reaction of the 
ethyl silicate hydrolysis condensate binder of the photocatalyst stratum functionale is not enough, as a result of the 




polycondensation of the photocatalyst stratum functionale advancing and the binder's contracting under the outdoor-exposure 
accelerated test, a crazing arises, and the film haze after a trial increases. Moreover, with binder contraction, curl of this film , 
sample is remarkable and such a film does not fit a prolonged outdoor use. 
[0076] 
[Table 1] 

Weatherability Photocatalyst activity Haze change 

Crazing Aldehyde resolvability Fog resistance An example 

1 O O O O An example 2 O O O Example 1 of O comparison x x O O 
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u-)V7u tf 4" >*77 'J -7 Aft t* Z. <h#T"# 

SJCir«k 0 tf y xxT-JHtfli^^-r-S. 
[0 0 3 1] 77-C?-miiLTm^2>7? l )Jl%:®m 

3 0 ~ 9 0 =E )V% H$> 0 . pTDET*0'S«BS 
Srifl-r^ fzMlftsS^ 7 0~1 o^ro^t-rs 

-F&3t^i7;k*;u/^:7U w—hi^a^pitgT^ 

75/S (@&75./S£^fr) *fcttT^*D- 
MtZtltzT 5 /»**^«-€-tl6©tft. tf&*. Xtf 
*i'Sftf*ttSlf^#Ift;T$5. Htl 40 

newwt6«««*jg+»c2iffia^ji^w$nT^Tt)«k 
7)1>*)U7? y 1/- h*«to:7^+;u^^^ l j ly- 

F<7)7;k*;ka<£>0lJ<t LTtt, X^kS, n 

-yptf;ka, -f v^ntr^a. n-:/5MkS» -rv7 
3^ka. t-^JkS. 2 -x^^s^a, ^y 
;ka. x^7y;ka. ~/>7U'\*ri')i&ts.Etfmf Sft 

•5. 7Jk*Jk7:? ij i/- h$4^[J7;^JM^^ y 1/ 
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wtm*.yi&*^t z>it&m £ Lttt, 7 
^y;i/K, ^^yjugs. ^r^p>s?« 7K z. 

;ktf>$sa££te^<a&£^T£{t^£LTte. ex 
;kxjktf>*, x^iy>x;ktf >$e, ;m<i>©x;ktf> 

KOth'J'JAftt'iO^JSl, 7>tZ7Afifti:^ 
<=>*l-5. 75 KS&-5^te7;U*n-;Mt£n£:7 

5 i«aswr*{t^«tbTtt. 7^u;u75H, /* 

7'J^75H, N-^M??'j;i/75H, *^D— 

;Ht7^u;u75 F\ ^^p-;Ht^^i"j;u7 5 F. 

jkx-^jk ^u-r Kxf;i-77 y i/- h&t*a^f e> 
n-5o 75/a&3^«7,ik*P-;Mt£n£:75/a 

&£W4-?-n€»«:&£W-f •Mt^Ji ITU. -/IW 
7 5/ x^-jk tfr;n-f;K 2-75/ X^Jk tfXJk 
X— vS>k 3 -7 5 /T'P tfJktfXJkX— 7"Jk 2—7 
5 / x;kx— ^;k y^f^7S7x?JM^ 

7UI/-h, y/Wi yx^JktiXJkX-^-Jk. -e 
tie.©75 /aSr/^P-JHtLfcfccD, /\P^r>ftl7 
JMUk ^^lUt. -9MkF>&<»:{CJ:D 4 8Mtbifc 

«. /3 -t HP + ->x^^7i7 U /3-hFP^ 
->X^;U/^i7 U I/- h, /3-t FP + ->7"Ptf;U7^ 
Ul/-h. /3-h FP^->7Ptf;U/^^U F. /3 
- t FP + yXfJbfxjl-x-fik 5 - t Ho + y^ 
>5^JHfx;i/X— 6 - t FP^r->^s+->;i/h:x;y 
X-7=-Jk. #UX^ly>^U P-^^r/7^ U F. 
#Ux^Iy>y«J n— )l*:y*5>i?>) U— h. Tt^UT'P 
tf ly>yj P-^^E/7^ U ly- F. ^U7'Ptf^>^ 
U P-;^//^^ 'J ly— hftf^tf £tl-S>, X#=lr 

^as^r-rsft^tttuTtt. ^u->v?;P7^'j^- 

F. ^'J->>?;y/^i"J ly-Fftt'^tf^nS. 
ffi««Ea*Wr-&ft^tti:bT. t'xM7y7*- 
K 7UWV">7*- Fftf*^tf 6tl*. $?>(C. 
x^[y>. ^PhfU>, /^;U^>-r->. 7"^> ; x>, 
X5^ly>. a -/^;yX^U ly "7 ^ 
t*x;u/^;i/x-^-;y. f-;nfjn-fJk t*x;k 
MJ7ik^^yy7X y^'JnxhUJk. ^7i"Ja 
xFUJk. Sftt'xiJry, Iftfxjk x-j/-ftt*xu 
X>. E97^ftX^ly>. ft* lfx;i.ft ffcexjUJR* 

[0 0 3 2] 75"f7—mtLTm^Z>Tt"))l&ffim 

* itf tfnjp*»liSttj|?ij xxt-;h»hs«, # u xx 
^i&*3«tt/fx;u^8g^a^-r ^cticioT^T 

U IXriWlli ito^li*;^ 
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- 1 6 5 6 3 3^ffi!CfS«£^nT^-57i7U 

[0 0 3 3] ^fV-IilTffl^Sy^^^yj 
-S>. Ylifc*x;Ug, x#*->S. 7571, ^ 

xh^->s^©«i€r*o*^«a&^7Ji'*;uaT& 

>>^>. tfxjI/HJ* b*->->^>. r-^'J^h*^ 
tf;i^^^;u> ! xh^->->5>. N-/3 (7 5;iw) 

-r-75y7Dk°Jl/hiJ7h + yy7>, N-/3 (7 
r - ^M/'hT'D til/ h U ^ h*v->7>IPS 
LTtt. *SttXtt*iHIMt*tt4->7>*7^ , J> 

[0 0 3 4] ±E->7>*^^U ><7*8iJ£*tc:7;i/#'J 

[0035] 7;i'*utt*i«a«t ; ftt*ffl*©*€r^/h 

«2~1 0 0 nm, #(C3~5 0 n mTS-S ^CO^ifS 
Lti. ?^«[g)J«15 0nmJ;0**<a«i. Sffilft 
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[0036] T^Kvmmm&^nm^ ->5>*-y 

yj>^JC0»!cMLT. l~5 0li%. S££te2 
~2 0m*%T?&-5;i<i:#$f£LV>. uOi^lli% 
^Tfe-St, fl6775 0ll%^i 

[0 0 3 7] ->5>*'y7U >y^JR^7;U* U ttMfiil 

tt. -?-©pH£4. 0~7. 0. $f£L<«5. 0~ 
6. TKBHTT*. d©p#M. O^StlC^-Si. as« 

[0 0 3 8] dOpH*M«ETS»(tLTJ4tt». 58 

mm^mmm^mm. mm. *x>a*, &mm<n 

[0 0 3 9] ^•57"7-fV-i«, W»C*tt*K 

[0040] a**»*#mett*w£UTtta#*©atBfiR 

^S50dyne/c mUTF. *? * Kli40dyne 
:^;yX^U>7Jl^;U:7xX;UX— 5^, 7^U*^-> 

x^ u- >— bbw^xx -r-ji/ v ;i/ f 9 >m mm ix t^U. 
^u-t:'J>8g0jg?x;z.7Mi^ KJfflR&JHCIk. 7;p*;p 

mm. ^AWcry^-^K^u=7^ k», 7;u*;u7s 

[0 0 4 1] 7 , ^-rv-)l^^T-5m#^©H®7>2l 
«tt, «rlcHB«3n^V»*«, If 3 0li%WTTib 
0. 10lI%RTi!ii»:ff$L^. ^Sfi^fTbT 
W7-fJl/Alm ! S00. 5~2 0 $ i\Z 1 ~ 1 
o g*w*bi». 

[0 0 4 2] aft*fttl/TU. ^«©«^©^X)*^ 

^"f^y\'-n-hffi. ^7k73-hffi, d 




( 8 ) 



[0043] mma? * b < ttteJiKi^^T-r *«ro 
[oo4 4] aw^w^AoEieiiejiftftfl'. 

[0 0 4 5] *«ffl»C*tt*y7-fV-Jitt, Stf7-f 10 

[0046] [ytmmmmmi ^-mmzm^zn^? 
^^>wt<m<om. ^imAt^-vy. mmit^y. 

^ycD^mur-r^-ifm. )i^)vm. v^vts-iv 20 

[0 0 4 7] £ft&©^>H*ftW4«tlNM*T»D. 
^©fe^4^M«?£tt©3f£^£>jl.T0. 00 1~0. 

frzm&ztiz-yvxrt^ yy-iitti—ftm-zit&ftib 

[0 0 4 8] 5 1 ^>Bft<t«l»4a*04«B©*ffiT«iftS- 
tl£. 0«*J4. 

1. mtt^f-)v, mt^zy. nm^? yit&vvua 
©^* >{t^tt*&SKfcUT*jBjs«©#ffiTtcan* 

© ? >f fC . i&g b T«J* JEMI® #«ET (C 7 

3. mt^?y. mwtr?yit'£rtotz£&$mmt?z> 
■nm. 40 

4. ±ei, 2<Dxm-vmt>ntz^?ymtvi>&8tf$.-r 

e»nfc^^ >*<t*tt3i£jik«t«iBAtjai»fcj&jif s bu„ 

M. /t7-/OA, ay^, Jl^-^A 
&<!:©£fi, gffUU^X^A. g?{t->y^;U#©^«®E 

#fc£«tt**fcttttffibT*>&lr». 
[0 0 4 9] CinsO^^^BSftiKStiTK&fWjlfailCS 
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>s?f t* &-Ammz z <n®m ttz-ti-mz 

T*5< :tWS bl>. MTF£B< tgttpHO. 5 
-4. WC1-3. 5tn©)5W*lK #««f*£ 
bTi4*©ffe, *£7;io-;U©ig-&&£ffi^T*>& 

[0050] *»MTffl^6nsitrESC (1) T-«ifc£ 

7 ya fcf;p -> u $r- h& £jWB ^ e.n^>. zti 6 ©-> >j 
h «Vi-Ttlfe^»f*t> b < f»»jp*»«KJ:oT 

f4— J&aSS i.O.-, (OR) (fc£bn«2~6, 
Rtt«*#l~4©7;M^S) T^bSn57JW^ 

->u t- hm&mm\zfti£v^. cnscDtu 3*^- 

[0 0 5 1] as^^^r* £#©»«£ bx«g^ 
Tjp*'joi»-r , nt>*««ifflT#<5. ymitv>)ttm# 
a*BM£© i €r tt«-cJD*4WR b fc -> u y — h w 

& £ b *i*iHB*©4HR»titt***:ttK*»** 1 

fcimm** 5=-^>Kft**ii^s-e-aBWTfflir»en 

[0052] 5 1 ^>*ft»t->>j*A'f >y— tOjg^- 

=M<t^? >7M4ft«£ l o~5 orw^fiicffi^ 
b. ^ti(cff»bfcT;U^->uy- ht>b< tttt$Mio 

i~5«fwawTirKJ6*-&Tjaj«»«E*ii«-r*. 7 

-> »J ^r- h b < J4»»a*4M¥«j*l«©|8tc - 

yttmwL<*'iz&&Tz,&ttzmm bTjn*4M»*jt»T 

»JP*iHB»S5 0-1 5 0 0%jp*ihRbfc*<t*a 
^Ticil^ bT*ffi^^ff ^> c i fc-c**. 

[0 0 5 3] *«Mt*5ViTJ«I*4HM£tJ4. T)\s*)l 
yVf-bl *:)UZ*i b* 2 ^WfiJ^-T^ffl bfc*^ 
**P*»»*1 0 0%tbT*©^ffl»tCct-3T»Wb 
fc^OT*^. — fiSSCS i„0„., (OR) 2 „,,©JgCDgB 

7K n + 1 ^^©fiJ^-T^ffl b7t«^^Jja*^^ 1 0 0 
%<hbx»:tHbfc„ 
[0 0 5 4] *«l8©fi«ft*©^*>£->'J#i©a 
^14. «-«-mft5 1 ^><i:-^Ly'f*tC^#bfca» 
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it (TiO,/S iO,) T'9 6/4~3 0/7 0 t-?2> 
dtdW^bV*. ->'J*C0SiJ^7 OSfcSrSA-gxh^ 

I*WlC«fflL-K:< «f>t>OR:&*. ^U*©S Stiff* 
Lt^Sl'&ttl 0~5 0%T&£. 
CO 0 5 5] **S3BNtfMMgJ|M:. 

[0056] 3^M«Kttflgn«flii£-r-&fiuK««. a«7 
^icioxfifi«i*aisnTau!tfi:sn***««ff*u 

[0 0 5 7] ±OL&«^dtt&ffi'f*®BflMMIKI*ft 
4>cdt;u*;u-> >j h u < u zfv-^o^ 

-f* (Si) ^SS i O,KifcJ|£Lifc0n£flJV>*. -to 
^€rfcCDT&.5. ff*LViH^^j§*«5~2 0 %T* 

Ua<ft5. *Jt. ilO«t'3*:ifiS««tc*:*tj«JKtt'b 
U mTig3<fci&JlttLTL£o<fc5tC&£©T*ff£L< 

[0 0 5 8] *»Woffi)«<Kjk:tt^*co?-^>T;un* 

[0 0 5 9] a**«fetta*-r"<t!ra»0»ttCJ:-3T 

xtr>zi-^^>y. x^u-^-f-f a*— 3— 



9 ) 2000-71377 
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0. 0 0 1 ~3 urn. #IC0. 0 1 ~2 £tm#jgy|T'& 
SS©*S H£*«ff*Llr». CCD £-5 

[0060] ±m<D?5m-vmi zntzmmtz 1 o o ~ 1 

[0 0 6 1] *fEitfeUT7"7'fT-ISt 

a (i) •vmtytsnztiux.ftm&tr^mit&yinijafctt 

r^-f v-JI<Z)8HL#fl¥£5S£{;:|»it-r£ c t*tT?#, 

[0062] 3^*»*jo*»»tty-f*{t^«jtt. ffM© 

[0 0 6 3] *fc. #5£l»CD»Jf 7^Afct, *f&BJCD 
[0 0 6 4] *l!MCDil7^ Jl/AH. •^©3'6M!«ett 

SStctt. *I> 7-1»*-^S 7-&i'«)IHTRffl 

[0065] zn<b<Dmm<Dtztt>iz. ? 

50 [0 0 6 6] 
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mmm trF. mmm^mifx^m^^zmmizm 

[0 0 6 7] (1) S^I®SflgitK» 
WEL-SUN-HCLS) U J I S-K-6 

7 8 3 b\zmvT#7x&±\zmm7 4)\'2*%ytfimwi 
temtKMvw&Mmitzunmmmzi o o omm 

[0068] < 2 > mm& ( i ; ^-xmt) 
mn-mm^mu^mm^<D-*)->yMz^>^x. ^-x 

(PO I C Oft) 8. SEP-HS-D1I) 

O : ^-X*{tJ&«4X*» 
A : <\-Xmt1fi4: %U±8 
X : s\—X&lttf8%Sl± 
[0 0 6 9] (3) W«tt (2 ; J»iO 

l/>Xfg$:X2 0 0, X 5 0) . TE«5»lpK«k0W 

»VO|«lll38«W«»*B+-e2 0 0 jti mJSLh 
^OWIB^JltaiF«SB8«t , T2 0 tf raK±2 0 0 
Miring! 

X : ^OBBIH^*fi»«ll«t'ir2 0)im*«, 
[0 0 7 0] (4) 7^fk^»tt 

+»->y;i/^o. 8 u hyi/co^f^x^icAn, 

O : 5 0 p pmjfcSSi 
A : 5 0 p pmtt±7 5 p pm*St 
X : 7 5 p pmHl 
[0 0 7 1] ( 5 ) BSgtt 

5 0 0ml b-*-i:i OOmmlOMAtl. 30t 

ias^8 t c^Tic«^. 7 Bmm^i'Tmcommx'wm 

O: 7^;PA8H:io*%i>ofc, 

x y 4 ^A&mzmvfimtkLfz. 

[0 0 7 2] KIWI] 3 5^0-^0071/- 



o 

A 



(10) ' «i2 0 0 0-7 1 3 77 
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t Jl/f TSlSgL-fcBWtt&O. 6 5, ^7XfeM« (D 

SC#fi2 0t/^) 7 8 , CCD7l?Ux^l/>^U7 ; Vl^ 
-h (»JPJ5 0 0 p pm^f) *2 0r«Cli»LfcEHE 

^(C^«tt73|6l(C3. 5{gJf#Lfc©-£. 

(^fiM^i"Jl/-h^ (6 5^%) . X3MU7 
^Ul/- bf$.ft (2 8^%) , 2-tFD + yI^ 
^//iJl^-h^fl- (2tM) . *5«fctfN-*^D- 
10 fr7 9 V JUT b*j£# (5*^%) Tg = 

4 5t) £B»«-£LT4 0S«|5. *'Jl7fMi 
(fttiMffli (80 Si, ^l/y>2 0 0 0, 

Tg=6 8 , o &®mftti,x5 oaaap. 

¥^ttft 0 . 0 3 m m©SH«7' 9 >) Jl&mmWLl&ttft 

flT^Sr. ^X3-hSl;T7^^Alm ! ^fc0i« 
«»£LT#<J3 g©¥^li**-?^fijL£„ 31*1^10 
5rtCT&j&L&#68t^|p]i;:3. 9«ffi#U ££fc 
20 2 1 OtTiHL, iP^-3 8 »m©77i' 

[0 0 7 3] W.7 4 )UA<D77'(-?—m(D±.\Z, flDTkfr 

SrSB^JnzK^bfc^* (3JP3-M0 3X, 
3-h1*i$;#ttffi!) *a**tcLT5 g/m ! CD^?fc» 
t3-f^>yL. 15 0tTl^Kil^ S^IC 
J tO±lZ. ^fegO. 0 7~0. 1 Mm07^"^ — tf 
SE{t^^>tx^i>U^r- h<Z>ijfij&#j<fc LT, T 
10,/Si 0,K*#LT5 0g|S/5 oat&SSRI^© 

(ST-K0 3. M*sc*tt») 

*tLT5g/m'©itlT3-r^>^l/. 150 
*C2«-|BW6«Lfc. f#5nfcSJB:7-r;UA£. ^Atim 
aomffl«tfT.4 Ot: 3 QHMIL, tffili©fPfiBi^fT 

[0 0 7 4] [*M^J2] IS«7^;UA©UP!»ijaS*fr 

j»aas8^©fija«tt«T7 o , c4HiH!K*5["r-5« 

m 7 << )\> A CD#14^ 1 (C^To 

40 [0075] chiasm] tfl«KbT»sn 
^©«H7'^;uA©#'i4i&^i tzmt. ymm. 

M«tsi«ge<z)a«i^^jtff l. 7N*< >y-a<iRiH8LTv> 
omfimmtzitmzts.^. 

50 [0 0 7 6] 



( 11 ) #Ri2 000-713^7 

19 20 



l o o o o 

Si»S#J2 o © o o 

itmmi xx o o 



[0 0 7 7] 10 ttft\Z&Z»m&<D&&te£<Dftmz&nit* MA 



F^-A(##) 4F100 AA20B AA21B AGOOC AH02H 
AH03H AH06D AK25D AK41A 
AK42A AK51D AK52D AROOB 
ATOOA BA01 BA03 BA04 
BA10A BA10C CA07 DEO IB 
DEO ID EH461 EJ371 EJ38A 
EJ421 EJ65D EJ67D EJ861 
GB01 GB07 JK01 JL06 
JL08B JL09 JM01D JN01 
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